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OMC performs better 
because we’ve built it even better. 


Performance. Most stern drive manufacturers talk 
about it. But only OMC can back it up with this list of 
exclusive performance features ... now in our 
sleek, new hydrodynamically designed 400 and 800 
series drives. 


75° HI-TILT™ 

Others tilt only 60° at best. 
And for beaching, launching 
or changing props in the 
water ... the higher the tilt 
the better. 


90° TURNING 

Other drives can turn only 
60°. OMC owners can turn 
their boats in about half the 
distance. Twice as handy get- 
ting in and out of tight 
places. 


POWER SHIFT 
For easy shifting—just the 
kind you want in close 
quarters—use our power as- 
sist, not your muscles. 


SELECTRIM™ 
Adjust the outdrive angle at > 2 
the flick of a switch, or let Ж 
the boatbuilder pre-set the 
trim for best overall per- 
formance. We cover all the 
angles. 


TRU-COURSE™ STEERING and UNI-MOUNT™ 
OMC owners get even more performance: Tru- 
Course Steering that stays put until you turn it. And 
Uni-Mount isolation for quiet, smooth running. 


To learn more see your nearby OMC Stern Drive 
dealer. He's in the Yellow Pages under “Boats”. 


OMC makes the difference. 


® 


GIEHN DRIVE 
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telephone 


America's phone system is the world's 
greatest. No country can compare. But what 
has; made our phone system even greater is 
the recent Supreme Court decision that per- 
mits consumers to plug in their own phones— 
phones that they can buy themselves. 

We are now free to choose which phone we 
want to plug in. And that creates competition 
and competition usually results in lower prices, 
innovative products, and better service. 

We now do have lower prices and a very 
exciting new product which we have selected 
as the best example of the new telephone 
ownership decision. The big breakthrough, 
however, is not the product itself, but an 
attitude. But more on that later. 


THE NEW PHONE 

It's called the Flip-Phone and it's manufac- 
tured by General Telephone and Electronics 
(GTE), a supplier of phones to other telephone 
companies. The Flip-Phone is a major break- 
through described by GTE as "the most ad- 
vanced new telephone in the last ten years." 

Most telephones contain a handset (the 
thing you talk over) and the base (where the 
electronics are located). GTE was able to 
condense the electronics on tiny integrated 
circuits which have been placed in the handset 
making the telephone base unnecessary. 


THE MISSING MOUTHPIECE 

Telephones contain large magnets which 
add to the handsets weight. The new 
Flip-Phone uses a very small and lightweight 
condenser microphone so sensitive that it 
picks up your voice even better than the 
conventional phone with its large mouthpiece. 

And then there's the dial itself. It's gone. And 
in its place is a keyboard—a device that lets 
you tap out numbers without having to dial. 
This is a major breakthrough for three 
reasons: 1) It is a very fast way to dial. 2) It 
works on telephone systems that do not 
even accept touch-tone* dialing, and 3) Even 
if you owned a touch-tone phone, you could 
plug in the Flip-Phone and not be charged for 
the extra service. You actually are able to 
push-button dial for free. 

We're now going to tell you a few of the other 
new features, but the really big breakthrough, 
we'll tell you about later. 


Privacy Switch Just flip a switch and you turn - 


off the phone's ringer. It's ideal when you go to 
sleep, at dinner, or when you want privacy. 
New Ring Most telephone ringers sound the 
same. The Flip-Phone emits an electronic 
warbling sound-— a very pleasant tone. 

New Cord Even the cord on the Flip-Phone is 
different. It's 14 feet long— twice as long as a 


The Supreme Court of the United States, 


GTE, and a major new telephone breakthrough 
open the door to new consumer savings. 
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The new pocket-sized Flip-Phone + ,, 


m GTE will save 


consumers millions. 
The Flip-Phone flips open to reveal the 


keyboard and the privacy switch. | 


conventional cord. One end is coiled and the 
other is straight. You can use either end to 
connect to your phone while the other end 
connects to the wall. And if your cord gets 
twisted, dirty, or plain chewed up, just unplug it 
and put in a new one. It's just that easy. 
Low Cost The Flip-Phone costs only $49.95 
which means that it will pay for itself quickly — 
not only in convenience, but with savings of up 
to $4 a month in some cities. When you 
determine the true cost of telephone owner- 
ship, you compare costs over a five-year 
period. In five years even a $2.00 telephone 
charge per month equals $120 or over twice 
the cost of the Flip-Phone telephone. 
Small Size The Flip-Phone is the size of a 
large stapler. When you pick it up, a panel flips 
open revealing the touch-pad dial, and the 
panel acts as a guide to funnel your voice to 
the condenser microphone. The Flip-Phone is 
only 274" wide x 174" high x 7" long and weighs 
only seven ounces. 
THE BIG BREAKTHROUGH 

The really big breakthrough is not the Flip- 
Phone. GTE did indeed spend several million 
dollars developing the item, and we feel that it 
will be the single most important phone in 
America within a few short years. No, the real 
breakthrough is the change in attitude of the 
telephone companies. We can remember 
when even putting a telephone answering unit 
on your line almost caused you to lose your 
phone service. 


TIMES HAVE CHANGED 

The telephone companies are now so 
cooperative that they deserve great respect. 
After all, they lose money every time you plug 
in your own phone, so their cooperation in light 
of their loss must be commended. 

And they have made connecting your phone 
easier than ever before. Remember those big 
four-pronged jacks? Now there's a small 
connector which the phone company installs 
for around $15 (depending on your city). 
Where can you find an electrician or a plumber 
to come to your home for $15? 

If you want to plug in your own phones and 
don't have the modular receptacles, just call 
the phone company and see how courteous 
they are. Tell them that you are ordering a 
phone with a ringer equivalent of 1.2B, an FCC 
registration number of AB898Y-62927-TE-R, 
and that you want them to remove your phones 
and stop charging you for them. That's all you 
have to do. 

They'll promptly send a repairman to your 
home to attach the modular connector for the 
Flip-Phone. If you already have a four-pronged 


the service charge completely. 

Then order a Flip-Phone from GTE. They'll 
be in most retail stores sometime this year. Or 
avoid the wait and order one now directly from 
us. We were the first major national distributor 
of the Flip-Phone and have already delivered 
thousands to homes throughout the country. 

Put one in your kitchen, in your study, in your 
children's room, or even in your office. You'll 
appreciate the convenience and savings. 

If service is ever required, GTE has a 
prompt service-by-mail center. About the only 
thing that goes wrong with today's phones is 
the tangled cord. With the Flip-Phone tele- 
phone, you just unplug the old cord and plug in 
the new one. It's just that simple. 


A PERSONAL TEST 

We urge you to at least give the Flip-Phone a 
personal test right in your own home under 
your everyday conditions. Order one from 
JS&A under our 30-day trial period. Plug it in. 
See how easy it is to dial numbers by pressing 
buttons. See how good it looks and how little 
space it takes up. Find out how much better 
you sound at the other end. Then within 30 
days decide if you want to keep it. If you are not 
convinced that the GTE Flip-Phone is a very 
good investment, return your phone and we'll 
promptly refund your money—every penny 
including our $2.50 postage and handling 
charge. You can't lose. 

To order your Flip-Phone, simply send your 
check for $49.95 plus $2.50 for postage and 
handling to the address shown below. (Illinois 
residents, please add 596 sales tax.) Or credit 
card buyers may call our toll-free number. 

The Flip-Phone comes in four colors: white, 
yellow, brown and beige. Just specify the 
color, and we'll send you the phone, cord, 90- 
day limited warranty, and simple instructions. 
If you have four-pronged jacks, just order the 
adapter plugs for $2 each. 

Why not act ahead of the crowd and order an 
exciting new space-age way to cut down on 
your phone bills? Order your Flip-Phone at no 
obligation, today. 

*Touch-tone is a registered trademark of AT&T. 


PRODUCTS 
THAT 
THINK 


Dept.PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 

(O JS&A Group, Inc.,1979 


Best thing thats 


happened to engines 


T." 
- СТА, * 


à = = АРУ g— ET = m РЕ са SS 
= Е 5 "А БЫ A лы Ж. К+ " m 
pr a pude "ш. ii ї 
opt і T 
T 
а m a 
T 
x " 
i 
T 
b 
F 


1.6 LITER MCA-JET SYSTEM IS STANDARD ON THE NEW 1979 DODGE CHALLENGER; 2.6 LITER MCA-JET SYSTEM IS OPTIONAL. 


A quiet revolution. 


The high compression car engine marked the start 
of a new era in automotive power. We think our 
MCA-Jet System marks another. 

If you're really into cars and driving, you'll 
appreciate the performance capabilities as well 
as the simplicity of our MCA-Jet principle. The 
system happens to be a cylinder head configura- 
tion that incorporates a third, or “jet” valve. An 


extra strong swirl of air is introduced into the 


combustion charm- | 
ber through this | 
valve during 
the induction 
phase to produce 
a faster, more 
thorough burning 
of the fuel air 
mixture. 
Net result: a quiet, smooth running, clean- 
burning engine that meets . . . even exceeds... 
the most stringent emission requirements in both 
Japan and America. With excellent performance. 
Now you see why we call it our quiet 
revolution. ا‎ 
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MCA-JET SYSTEM 

is Standard with the Mitsubishi-built 1979 Dodge Colts and 
Challengers and Plymouth Champs, Sapporos, and Arrows; also 
with the all-new Dodge D-50 pickup and Plymouth Arrow pickup. 


MCA-JET SYSTEM. 


Mitsubishi cars and pickup trucks are 
sold in the U.S. by Chrysler Corporation. 


MITSUBISHI 


. MOTORS CORPORATION 


The Mitsubishi Motors Corporation, builder of Plymouth Champ, is proud to have 
its car nominated for 1979 Motor Trend Import Car of the Year. 
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Pollution cleanup—now or later? 


"The Auto Emissions Mess” [Nov.], 
gives us the health vs. cost problem 
faced by auto manufacturers. |t also 
shows us that the cost of cleaning up 
the emissions will be (and has been) 
added to the car's final price. 

Cutting down on pollution should 
not be a dollar-and-cents argument. If 
the court battles and waivers continue, 
we'll be faced with the cost of cleaning 
up the entire environment. Shall we 
pay now or pay later? 

Richard Friese, Champaign, lll. 


А cord of wood = wood plus air 


| found your articles on ''Heat-Saving 
Fireplaces" and "'Creosote Buildup” 
[Oct.] informative and interesting. But 
in your table on energy contents of 
wood versus smoke and moisture 
[page 140] | believe your use of the 
figure 80 cubic feet/cord is wrong. A 
cord's measure is 4 by 4 by 8 feet, 
giving one a figure of 128 cubic feet as 
the true measure. 

Paul Tegeder, Omaha, Neb. 


The volume of a cord of wood is 128 
cubic feet, as you indicate. But a cord 
of wood is made up of many separate 
pieces of wood, and when they're 
stacked into a 4-by-4-by-8-foot pile, 
considerable air space is incorporated. 
Hence, when figuring the Btu content 
per cord, an average figure of 80 cubic 
feet is generally used, meaning you 
can expect to have 80 cubic feet of 
wood in your cord—and 48 cubic feet 
of air. 


Protecting the child passenger 


There is a significant omission from 
your October '78 story on passive 
restraint systems: the use of passive 
restraints for children. Passive belts 
should not be used in conjunction with 
any of the car seats that are necessary 
for safely transporting children below 
four years of age or about 40 pounds 
in weight. In a passive-belt-equipped 
automobile, all children should sit in 
the rear seat and use a lap belt if they 
are over 40 pounds or a dynamically 
tested car seat if below 40 pounds. (А 


pamphlet that describes dynamically 
tested car seats is available for 50 
cents from: Safety, 50 Union. Ave., 
Irvington, N.J. 07111.) 

There are no data establishing the 
safety of air bags for children,’ either. 
As a pediatrician | would be particular- 
ly concerned about an unrestrained 
child below four or five in the front 
seat when one of these deploy. In 
baboon experiments that were con- 
ducted by the Air Force, a 40-pound 
baboon was pitched backward by the 
air bag. А child might well sustain 
significant injuries when hit by an air 
bag designed for an adult occupant. 
For this reason, | would advocate that 
in an automobile equipped with air 
bags children should be secured in the 
same manner as described above, 

William J. McAveney, M.D. 
Omaha, Neb. 


Only pros can ''broadcast'' 


You are usually accurate and techni- 
cally correct, but the October issue 
contains three incorrect uses of the 
word ''broadcast'"—on pages 10, 111, 
and 114. The word should only be 
used with regard to commercial broad- 
cast stations disseminating informa- 
tion to the public; not amateur, not CB, 
nor for any two-way communication 
between amateurs. 

Walter B. Moses Jr., New Orleans, La. 


Basement plumbing 


With reference to Richard Day's arti- 
cle, “Basement Bathroom," in the 
September '78 issue, I'll wager that 
Mr. Day is a college-bred salesman. 

Mr. Day has made no allowance for 
Murphy's Law or for logical and neces- 
sary repairs of his sewage ejector. The 
only alarm from this system will be 
when the shower or the basement 
becomes flooded with sewage. Then it 
will require the cutting of pipes in 
order to get access to the pump. 

| am a retired stationary engineer 
who has frequently had to correct the 
errors of such engineering designs as 
shown in the drawing on page 107. | 
would have had to install pipe unions 


[Continued on page 166] 
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5 If you are planning to move, 
= please notify us 8 weeks in 
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sure your subscription 
:: moves with you. Please use 
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s magazine address label. 
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Take any 6 tapes or — for only 1¢—plus postage and handling—when you agree to m 
just 4 more hits at regular Music Service prices ... and take up to three full years to do it. 


Enjoy Top Hits at Top Savings! 
Start Saving Now! Take any six 8-Track Tapes or Records or Cassettes 
for just 1€ with trial membership. (Sorry, no mixing.) Indicate your 
choices on the coupon, enclose one penny, mail it today! 


Colorful Magazine! Free Choice! Every four weeks illustrated MEDLEY 
brings news of almost 400 selections and features a "Selection of the 
Month" in your favorite music EMI And, five times a year, you re- 
ceive sale issues featuring a "Bonus Selection" and alternates at great 
savings. In all, you will have 18 purchase opportunities in the course 
of a year. No need to buy a selection every time. You merely agree to 
buy 4 more hits in the next three years at regular Music Service prices 
— usually $7.98 each for records or tapes. Choose from top labels like 
RCA, Capitol, Warner Bros., A&M, Atlantic, Arista, Mercury, ABC, TK, 
Casablanca, MGM, Elektra, London, United Artists . . . over 80 more! 


RCA Music Service, 6550 E. 30th St., Indianapolis, Ind. 46219 


è Steve Miller: Dreams .... 


® Alan Parsons: Pyramid .. 
e Mel Tillis On Stage ..... 
e Natalie Cole Live ....... 
& Elvis: Legendary V. 2 .... 
e Best Of Beach Boys .... 
е Merle Haggard: 11 Winners 
e Bob Seger: Night Moves . 
e Statlers: Entertainers ... 
e Nazareth: Hair Of Dog ... 
е Carpenters: Singles ..... 
è Anne Murray: Together . . 
e Ronnie Milsap: One Love . 
е Cat Stevens: Gr. Hits .... 
e South Pacific/Soundtrack . 
e Solid Gold Rock V, 1 .. 
е Q. Jones: Sounds, . „And. 
е Jeff. Starship: Spitfire a 
е D. Parton: me You Come 
è Rush: Farewell ........ 
е Helen Reddy: Е Hits . 
e Disco Party . 

® LT.D.: Togetherness 
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More Hits To Choose! 


14443  * Kiss: Rock & Roll Over . 
e Barry Manilow II ....... 23765 © Alpert/TIB: Gr. Hits V. 1. 
® Rita Coolidge: Anytime . 
e Tom Jones: Gr. Hits ....- 
e Bonnie Tyler: Heartache 
è Waylon & Willie 
è Evelyn King: Smooth . . . 
e Glen Campbell: Gr. Hits . 
® Roy Clark: Labor Of Love 
е Best Of Henry Mancini . . 
è Toby Beau . 
è J. Denver: Rocky Mt. High 
e Hall & Oates: Red Ledge 
e Johnny Rivers: Gold . 
e Linda Ronstadt: Wheel . 
e Paul Anka: 21 Gold Hits . 
e Chuck Berry Gold Hits . 
* Best Of Mel Tillis 
è Ohio Players: Gold ....., 
а Rocky/Soundtrack i 
& Bay City Roll.: Gr. Hits . 
e Ventures: Gold |. 
e KC & Sunshine Вапа .... 
* Chester & Lester: Monsters 
è Kenny Rogers: Daytime 
e D. & M. Osmond: Winning . 
© Mills Bros.: Gr. Hits ..... 


e Michel Legrand: Times | 
* Bros. Johnson: Blam!! 

è Zubin Mehta: Star Wars 
è Bob Welch: French Kiss . 
è Ormandy: Muteracker |... 
e Best Of Tavares _. 
e Grease/Orig. Cast _... 
è Donna Summer: Yesterday 
е Segovia: Fav. Spanish |. 
& Statler Bros.: 
è Cliburn: World's Fav, .... 
е Styx: Grand Illusion . 
è Solti: Beeth. Sym, #5 

e K.Rogers & D.West: Fools 
© Horowitz: Concert Faves, , 
=~  * Kendalls: Old Fashioned 
S сни Gayle: мие: 


; ы wd 2112 
| © M-M-Mel (Tillis) . 
е Best Gordon Lightfoot 
è Kiss: Destroyer 


Stories 


Automatic Shipments! To get the regular "Selection of the Month" or 
the special sale "Bonus Selection," do nothing; it will be sent auto- 
matically. If you want other selections, or none, advise us on the card 
always provided and return it by the date specified. You always have 
at least 10 days to decide. But, if you ever have less than 10 days to 
make your decision, you may return your automatic selection at our 
expense for full credit. 


Cancel whenever you wish after completing your membership agree- 


ment by notifying us in writing. If you remain a member, choose 1 se- 
lection FREE for every 2 you buy at regular Music Service prices! 


(Postage & handling charge added to each shipment.) 


Free 10-Day Trial! if not satisfied return your 6 hits 
after 10 days for a prompt refund. Mail coupon today! 

i ACT NOW! MAIL COUPON TODAY! D 
| Mail to: RCA MUSIC SERVICE 


Ф Р.О. Вох RCA 1, Indianapolis, Ind. 46291 


| enclose 1€. Please accept my trial 
membership in the RCA Music Serv- 
ice and send me the 6 hits l've 
| indicated here under the terms out- 
lined in this advertisement. | agree 
to buy as few as 4 more hits at reg- 
ular Music Service prices in the next three years, 
after which | may cancel my membership. (Post- 
age & handling charge added to each shipment.) 


Ө SEND MY SELECTIONS ON (check one only): 
C] 8-TRACK TAPES È C RECORDS) CI CASSETTES A 


e, am most interested in the following type of music 
—hut | am always free to choose from every category 
(check one only): 

1-( EASY LISTENING (Instrumental /Vocal) 

2-[] COUNTRY — 3-[7] TODAY'S SOUND (Rock/Soul/Folk) 

4-7] BROADWAY-HOLLYWOOD-TV — 5-[ CLASSICAL 


(CD RUSH ME THESE 6 SELECTIONS (indicate by number): 


(Please Print) 


 — c-—— -—À ee ee ee eee ا‎ eee X ڪڪ‎ tm ud 
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ne Саз „йв Саз б) طط تک ا ے تت جم یم‎ а Сад Са Сай Рь рь t шз а ©з Je یم‎ СЭ de Оз CO G2 Шэ шз 00 баз CD de de dm im дь دا‎ de СО Оо 
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Addres 
DIL LLL >_> gg 
Ж: FOM E 1 ا‎ ——— 
Area Code 
Limited to new members; continental 


U.S.A.only; one membership per family. ID) 
Local taxes, if any, will be added. 


RCA Music Service reserves the right to request 
additional information or reject any application. 


SCENCE NEWSFRONT 


By ARTHUR FISHER 


Largest magnet for MHD 


You want numbers? This magnet, 
shown under construction at the Air 
Force Systems Command's Arnold En- 
gineering Development Center, will be 
32 feet long, 15 feet high, and 11 feet 
wide. Total weight will be 750 tons, 
and the coils alone (made from hollow, 
square copper rods) will weigh 100 
tons. The magnet will be used in a 
DOE-sponsored program at Arnold to 
test the potential of MHD (magnetohy- 
drodynamic) generators as a promising 
means of producing electricity from 
coal [see PS, Aug. '78]. The magnet 
can operate continuously (with water 
cooling) at a magnetic flux density of 
3.5 tesla, and in pulses (with nitrogen 
cooling) at six tesla—about 100,000 
times that of the earth's magnetic 
field. 


Hydrogen from water . 


Last summer | wrote about two promis- 
ing experiments—at Caltech and at 
MIT—in the quest to extract hydrogen 
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fuel from water 
[Splitting Water 
With Sunlight," PS, 


June '78]. Now an- 
other researcher їп 
this crowded field 
has claimed a dra- 
matic success: the 
ability to split water 
into hydrogen and 
oxygen using visible 
light, with е сіеп- 
cies higher than one 
percent. In a report 
to a meeting of the 
American Chemical 
Society last Novem- 
ber, Dr. Francis K. 
Fong of Purdue Uni- 
versity described a 
process that borrows 
from the photosyn- 
thetic reactions in 
green plants. It uses 
nature's own water- 
splitting chemical, 
chlorophyll. In the 
process, intense red 
light at a single 
wavelength (740 na- 
nometers) is beamed 
onto a platinum 
electrode that's coat- 
ed with a thin layer 
of chlorophyll as one 
part of a solar cell. 
The result, Dr. Fong 
claims, is that water is split into hydro- 
gen and oxygen gases with an effi- 
ciency of more than one percent. Effi- 
ciencies of up to 10 percent may be 
possible with an improved system. 


Quiet STOL flies . . . quietly 


Built for NASA by Boeing. this experi- 
mental plane, shown in its maiden 
flight, is the first to show how new 
technology can enable a jet aircraft to 
fly really quietly. Called the Quiet 
Shorthaul Research Aircraft, ог QSRA 


MR ee 


for short, it combines STOL perfor- 
mance with special noise treatment of 
the engines and nacelles, so that land- 
ing and takeoff noise can be confined 
to a relatively small patch of land. 


Rings around Uranus 


Astronomers at Caltech, using the Hale 
Observatories’ 200-inch telescope at 
Mt. Palomar, have made the first 
direct picture of the recently discov- 
ered rings of Uranus by reflected 
sunlight. First deductions: The rings 
are made of very dark, stony material, 
unlike the icy rings of Saturn. 


Putting the bite on Bell 

This Norway rat is taking part in an 
experiment designed to save telephone 
companies hundreds of thousands of 
dollars a year. Rats, squirrels, and 


other rodents do enormous damage by 
gnawing their way through telephone 
lines and cables—even lead cables. Tc 


help study the problem, a Bell Labs 
engineer and two Department of Inte- 
rior biologists invented a “‘qnathodyna- 
meter" that measures the biting behav- 
ior of the animals. They learned that 
the Norway rat (shown on a biting bar 
above) can inflict 18,000 bites a week. 
with a pressure of 7000 pounds per 
square inch; a gray squirrel can chomp 
away at 22,000 psi. 

One outcome of this research is a 
new guard developed by Bell engineers 
to shield aerial cables from rodent and 
woodpecker  depredations. Made of 
white plastic (to reduce solar heating 
and thus slow weathering), the guard's 
triangular shape keeps pests from get- 
ting a firm bite. Another result of the 
experiments, according to Bell engi- 


neer Nick Cogelia, has been the instal- 
Continued 


The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. Yuu can live with- 
out food for 60 days, without water for seven 
days, but without oxygen, you won't make it 
past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule ina 
process called ionization. 

POSITIVE ADVANTAGES 

lonized oxygen performs several positive 
functions. First, it cleanses the air by attaching 
itself to anything floating in the air, causing it to 
fall to the ground. 

secondly, when inhaled, it has an effect 
very similar to pure oxygen. It is more readily 
absorbed by your system. It energizes your 
brain. You feel more alert and alive. 

The new space-age product shown above is 
an oxygen ion generator called Energaire. The 
copper mesh fuzz on top of the unit is one of 
the secrets of the system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 


EFFECTS FELT QUICKLY 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. Energaire will keep you 
alert. With a fresh supply of ionized oxygen, 
you will have more energy, be less fatigued, 
and you will sleep better. 


NEW INVENTION 


Miracle Fuzz 


A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 


Our polluted cities often deprive us of 
enough oxygen to make us feel healthy and 
alert. The Energaire solves this problem by 
providing a personal environment—an area 
that surrounds your body and work location 
with fresh ionized oxygen. 


NEW SCIENCE 

The oxygen ion generator is a relatively new 
product, yet its use in the home may make it 
more important than any filter system. 

The Energaire is a new breakthrough. 
lonized oxygen generators have been under 
development since the early 60's. The Ener- 
gaire, using the latest in solid-state elec- 
tronics, is the first cost-efficient system that 
produces several times the ion production of 
other commercial units that cost considerably 
more than the Energaire. 


USED IN HOSPITALS 

lonized oxygen creates a germ-free en- 
vironment- proven through research at sev- 
eral universities. Many hospitals are now con- 
verting their operating rooms and burn centers 
to ionized oxygen systems. lonized oxygen 
also eliminates  allergy-causing irritants 
making it ideal for homes as well as hospitals. 


The heart of the Energaire is this small yet 
powerful component that replaces the much 
larger and heavier power supplies previously 
required by more expensive systems. 


TRY THIS DRAMATIC TEST 

To show the dramatic effect of ionized oxy- 
gen, take the ion generator, blow cigarette 
smoke into a clear bowl, and hold the bowl 
inverted over the system. The smoke will van- 
ish. The charged oxygen particles appear to 
dissolve the smoke particles, precipitating 
them from the air. 

In a room, Energaire surrounds you with 
these oxygen ions and cleans and purifies the 
air so even in a smoke-filled room, you will be 
breathing clean, country-fresh air all day long. 

lonized oxygen should not be confused with 
ozone. Ozone has a molecular formula of Oa, 
whereas the molecular formula for ionized 
oxygen is Oo with a negatively charged ion. 


DRAMATIC LIFE CHANGES 
Working in an ionized oxygen environment, 
you think clearer, are more alert, and your 
brain functions better. In actual brain wave 
tests, there was an increase in alpha waves 


when ionized oxygen was used, indicating 
greater alertness, deeper relaxation, less 
stress, and more creative brain functioning. 

The Energaire is actually a miniature light- 
ning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per week to operate, so you 
leave it on continuously. 

We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 

Order one at no obligation. Put it by your 
desk, or in any room where you spend a great 
deal of time. See if it doesn't make you feel 
better or make you more productive. See how 
it rids your room of allergy-causing particles 
and freshens the air. 


SLEEP EASIER 

At home, use the Energaire to reduce odor- 
causing bacteria. Use it by your bed and see 
how fresh, country-like air makes you sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day- especially in a work environment. But 
use it for a full month. Then, if you do not feel 
better and totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, one of America's leading ion 
research laboratories. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox —further assurance that 
your modest investment is well protected. The 
Energaire measures 9" high by 3” in diameter 
and weighs 24 ounces. 

To order your Energaire ionized oxygen 
generator, send $69.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send you your Energaire ion 
generator complete with 90-day limited war- 
ranty on the electronics, a five-year limited 
warranty on the fuzz, and full instructions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation, today. 


PRODUCTS 
THAT 
THINK 


Dept. PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 
(€ JS&A Group, Inc., 1978 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


EC dates 


* 


ж. 


à {ум T E FILTER CIGARETTES * 
| Country fresh,menthol. | КЫЛ 


"Mild, smooth and refreshing. 
dM Enjoy smoking again. | 


pitis А. | ё 


r 


jt ^ EKING: 16 mo. "tar". 11 то. nicotine, BOX: 18 mg. "tar", 12 mg, nicotine, av. per cigarette. FTC Report MAY 78. +? 


SAVE 
ENERGY 


INSULATE. . . WEATHERSTRIP 
WITH A 


ONE HAND OPERATED 


PPB 
: D 


Г Cir 


ч Eon ы, 


T-50 “S 
STAPLE GUN 
SHOOTS A STAPLE 


WHEREVER YOU'D DRIVE A NAIL! 
FASTER! CHEAPER! BETTER! 


You'll save up to 30% on fuel bills 
when you insulate ánd weatherstrip your 
house with an Arrow T-50 Staple Gun. 
You save your own energy; too — as 
well as labor costs! it's a breeze — 
one SQUEEZE and you've nailed it! 


AVAILABLE AT ALL THESE 
PARTICIPATING STORES: 


Ace Hardware 

Agway Stores 

American Hardware Stores 
Carter Lumber 

84 Lumber 

Grossman's 

HWI Stores 

K Marts 

PRO Hardware Stores 
PRO Mart Home Centers 
Sentry Hardware Stores 
Sutherland Lumber 

True Value Hardware Stores 
Trustworthy Stores 
Western Auto Stores 
Wickes Lumber 

Woolco 


And at all Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY [NC 


` 271 Mayhill Street, Saddle Brook, N. J. 07662 


in Canada: 6505 Metropolitan Blvd. East, Montreal HIP 1X9 Quebec 


The Standard of Excellence 
By Which All Others Are Judged 
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Science newsfront 


[Continued] 


lation of highly rodent-resistant, stain- 
less-steel-armored service wire in ar- 
eas west of the Mississippl. 


Solar power plant 


This parabolic concentrating solar col- 
lector is one of 14,250 like it that may 
eventually be installed in the world's 
largest photovoltaic solar power plant. 
It's being assembled by a technician at 
Motorola's Government Electronics 
Division in Scottsdale, Ariz., as part 
of a Department of Energy award to 
design the project—still subject to 


Sky Harbor 
International Airport in Phoenix. Sun- 


final approval—at the 


light is reflected from the highly 
polished, curved aluminum bowl to the 
underside of a smaller reflector above 
the bowl, and then down to an 
advanced photovoltaic solar cell that 
converts light to electricity. The con- 
centrators will be mounted on 75 
arrays that will track the sun automati- 
cally. If the project goes forward, the 
electricity generated will power a new 
airport terminal building in 1980. 


Supernovas and dinosaurs 


Biologists have long pondered one of 
the great puzzles in the history of life 
on earth: Why have there been sudden, 
widespread extinctions of many spe- 
cies of animals, such as the.one that 
wiped out the dinosaurs some 65 
million years ago? 

Now three specialists in atmospher- 
ic science think they have come up 
with the answer. Periodically, they 
say, the Earth passes through the 
remains of a supernova, causing catas- 
trophic climatic changes. The scien- 
tists are Dr. George Reid and Dr. John 
McAfee of the National Oceanic and 
Atmospheric Administration's Aerono- 
my Laboratory, and Dr. Paul Crutzen of 
the National Center for Atmospheric 
Research. Here is their theory: 

Astronomers estimate that the earth 
could pass through the cloud left by a 


supernova—a violent exploding star— 
about once every 100 million years. 
Such clouds, such as the Crab nebula, 
are thought to be the sources of 
intense cosmic radiation. The three 
scientists calculate that the earth, 
moving through the cloud, would be 
bombarded by from 100 to 1000 times 
the cosmic barrage our atmosphere is 
subjected to normally. At the upper 
limit, the radiation would reduce the 
total ozone in the atmosphere-by 89 
percent. This shattering of the ozone 
shield would allow 10 times as much 
ultraviolet radiation to reach the sur- 
face, but much of the blue and green 
portion of the visible spectrum would 
be absorbed, causing a decrease in 
worldwide average surface tempera- 
ture of about three degrees С. This, in 
turn, might lead to widespread 
drought. Net effect: "a severe decrease 
in the abundance of plant life” and pos- 
sible extinction of many species. 


Making sandwiches 


Problem: Assemble this cylinder, con- 
sisting of 10 standard electrical porce- 
lain rings sandwiched together with 
copper rings, so that it is vacuum-tight 
when the rings are joined. The trouble 
is that conventional methods require 
the porcelain to be heated to more 
than 1200 degrees C; that would warp 
the rings, destroying a tight seal. 
Solution: Specialists at Lawrence 
Livermore Laboratory used an unusual 
technique called "active metal braz- 
ing." The porcelain parts were first 
painted with a titanium hydride com- 
pound and then stacked together with 
polished copper rings and a thin sheet 


The assembly was 
at which 
point the titanium bonded to the porce- 
lain. When the heat was turned up to 


of brazing metal. 
heated to 400 degrees C, 


820 degrees C, the brazing metal 
locked the copper and the titanium- 
clad porcelain together. The cylinder 
will be used in an electron accelerator at 
Lawrence Livermore Laboratory. 05] 


Burglar Ala. n1 : 
Breakthrough 


A new computerized burglar alarm requires NO 


installation and protects your home or business 
like a thousand dollar professional system. 


Its a security system computer. You can 
now protect everything windows, doors, 
walls, ceilings and floors with a near fail-safe 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5,000 cubic feet in your home. Whenever this 
beam detects motion, it sends a signal to the 
computer which interprets the cause of the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain —loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
to call the police. 


placed outside your home or office to warn 
your neighbors. 


Unlike the complex and expensive com- 
mercial alarms.that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns. Its beam actually pene- 
trates walls to set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidity—just motion — and 
since a computer interprets the nature of the 
motion, the chances of a false alarm are very 
remote. 

An experienced burglar can disarm an ex- 
pensive security system or break into a home 
or office through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts off your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 


ARRIVE HOME SAFE 

There's personal danger in arriving home 
and finding a burglary in progress. And, if you 
surprise the burglar, you risk the chance of 
serious injury. With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing that no burglar lurks 
Inside. 

When the Midex senses an intruder, it re- 
mains silent for 20 seconds. It then sounds the 
alarm until the burglar leaves. One minute 


The powerful optional blast horns can also be 


after the burglar leaves, the alarm shuts off 
and resets, once again ready to do its job. This 
shut-off feature, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away. When your 
neighbors hear it, they'll know positively that 
there's trouble. 


PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation. To arm the unit, you remove a specially 
coded key. You now have 30 seconds to leave 
your premises. When you return, you enter 
and insert your key to disarm the unit. You 
have 20 seconds to do that. Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at night and place an optional 
panic button by your bed. But with all its 
optional features, the Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well-protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Solfan Systems, Inc. — a com- 
pany that specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. At the 
time we owned an excellent security system, 
but the burglars went through a wall that could 
not have been protected by sensors. We then 
installed over $5,000 worth of the Midex com- 
mercial equipment in our warehouse. When 
Solfan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services. 


COMPARED AGAINST OTHERS 

In a recent issue of a leading consumer 
publication, there was a complete article 
written on the tests given security devices 
which were purchased in New York. The 
Midex 55 is not available in New York 
stores, but had it been compared, it would 
have been rated tops in space protection 
and protection against false alarms—two 
of the top criteria used to evaluate these 
systems. Don't be confused. There is no 
system under $1,000 that provides you 
with the same protection. 


YOU JUDGE THE QUALITY 

Will the Midex system ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Midex system are of aero- 
space quality and of such high reliability that 
they pass the military standard 883 for thermal 
shock and burn-in. In short, they go through 
the same rugged tests and controls used on 
components in manned spaceships. 

Each component is first tested at extreme 


The Midex security computer looks like a 
handsome stereo system component and 
measures only 4"x 10V2"x 7." 


tolerances and then retested after assembly. 
The entire system is then put under full elec- 
trical loads at 150 degrees Fahrenheit for an 
entire week. If there is a defect, these tests will 
cause it to surface. 


PEOPLE LIKE THE SYSTEM 

Wally Schirra, a scientist and former astro- 
naut, says this about the Midex 55. “1 know of 
no system that is as easy to use and provides 
such solid protection to the homeowner as the 
Midex. | would strongly recommend it to any- 
one. | am more than pleased with my unit." 

Many more people can attest to the quality 
of this system, but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex system is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home while you're away or 
on vacation. Then after 30 days, if you're not 
convinced that the Midex is nearly fail-safe, 
easy to use, and can provide you with a 
security system that you can trust, return your 
unit and we'll be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation. JS&A has been serving the con- 
sumer for over a decade —further assurance 
that your investment is well protected. 

To order your system, simply send your 
check in the amount of $199.95 (Illinois resi- 
dents add 596 sales tax) to the address shown 
below. Credit card buyers may call our toll-free 
number below. There are no postage and 
handling charges. By return mail you will 
receive your system complete with all con- 
nections, easy to understand instructions and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $39.95 each, and we recom- 
mend the purchase of two. 

With the Midex 55, JS&A brings you: 1) A 
system built with such high quality that it com- 
plies with the same strict government stan- 
dards used in the space program, 2) А system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) А way to buy 
the system, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly what you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

opace-age technology has produced the 
ultimate personal security computer. Order 
your Midex 55 at no obligation, today. 


PRODUCTS 

THAT 

A THINK 

Dept.PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 

Call TOLL-FREE ........800323-6400 

In Illinois Call....... . .. (312) 564-7000 
(OJS&A Group, Inc.,1978 
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Bastion of 
Freedom of 


Choice. 


D——— MÀM—— ee = 


Some insurance agents offer the policies of a single 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 
of "freedom of choice:’ And that's the beauty of 
The Insurance Store. 

To find the nearest Store, call an agent listed under 
Continental Insurance in the Yellow Pages. 
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New heavy-duty 
two-speed 
antenna rotator 


Although it’s designed for ham and 
radio buffs, this Alliance rotator 
system is no amateur when it 
comes to turning your antenna. A 
two-speed control box lets you pin- 
point a heading quickly and accu- 
rately, and the heavy-duty drive 
lets you mount virtually any size 
antenna you wish. 

Pushing the control lever all the 
way down causes the rotator to 
turn at maximum speed—about one 
revolution a minute. As it turns, 
the calibrated S-W-N-E-S meter 
accurately shows direction. When 
you get close to where you want to 
be, you lighten up on the lever—it 
clicks into the slow-speed position 
for fine tuning. Release it, and an 
automatic brake stops the antenna 
from moving. 

On the roof (or tower), the 
heavy-duty drive develops a torque 
of 400 inch-pounds for consistent 
operation during icing conditions 
and has a load-bending moment of 
10,000 inch-pounds for high-wind 
operation. It accepts a 1%- 
2l5-inch-OD mast and is con- 
trolled by a six-conductor cable. 
Weight: about 14 pounds. A ther- 
mal protection circuit cuts off the 
motor in case of overheating from 
shorts or prolonged use. 

The HD-73 is $154.95. Maker: 
Alliance Mfg. Alliance, Ohio 
44601.—W.H. Hawkins 


Would you have bought? 


The Digital 


Watch Hoax 


Hundreds of consumers took part in an experiment. 
What it proved can be a lesson to us all. 


The story we are about to tell you is the 
absolute truth. The persons involved, how- 
ever, will not be mentioned in order to protect 
their reputations. 

It began about six months ago when an 
enterprising watch manufacturer in Hong 
Kong started producing watches that were 
exact copies of the Seiko chronograph alarm 
selling in the United States for $300. 

The Hong Kong version was sold to several 
American watch manufacturers for approxi- 
mately $25. These companies in turn contact- 
ed several American mail order companies 
and offered the watch to them for around $50. 

Soon, all you saw in newspapers and maga- 
zines were watches that looked like the Seiko 
but were selling for between $60 and $100. 
Although each watch had a different name, 
they were all made by the same manufacturer. 
Even JS&A was selling them. 

Many of the other mail order companies had 
just started in business and were not finan- 
cially stable. If service would ever be required 
and the company vanished, the watch would 
be useless. 

A friend of ours, who was also in the mail 
order business, told us that for a low enough 
price the American consumer would be willing 
to buy anything, regardless of the stability of 
the company. 

To prove his point, he made us an offer. If we 
could supply him with those digital watches, he 
would prove that the American consumer did 
not pay attention to who was offering the watch 
and only cared about price. We accepted his 
challenge. Prices had been dropping and the 
COSt of our stainless steel model was now $38. 

Our friend ran a small ad in the South- 
western Edition of the Wall Street Journal 
offering our watch for $39.95. The ad cost him 
only $72. It had no trial period, no accuracy 
claims and the name of the company used in 
the advertisement had never appeared be- 
fore. His customers had to send in a check with 
their order and there was a $3.00 postage and 
handling charge. Even the name of the watch 
was not shown. 

When the response came in, even our friend 
was amazed. There were 38 orders, and he 
made a small profit. He delivered the watches 
and proved his point. 

A smart consumer, however, would have 
never taken this gamble—at any price. He 
would have made sure the company was sub- 
stantial, able to back their claims, and assure 
himself that the company would be around for 
awhile to service his purchase. 
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This ad was a hoax designed to prove the 
gullibility of the American consumer. 


Indeed, not all those who responded were 
gullible. There were 62 letters from people 
who did not buy but asked for either more 
information, the name of the manufacturer, or 
the right to return the watch if it wasn't any 
good. There were several inquiries made 
directly to the Wall Street Journal and a few to 
the Better Business Bureau. 

There were more consumers who investi- 
gated the offer than those who took the bait 
despite the tempting price. That was encour- 
aging for us. 

But this story took an interesting twist after 
the experiment. The American watch com- 
panies handling the Hong Kong watch were 
getting overstocked. Prices were starting to 
drop and a few of the companies were indeed 
going out of business. 

About this time, Texas Instruments intro- 
duced their new Chrono Alarm. It looked 
almost identical to the Seiko, but its features 
made it far superior. 

The TI watch glows in the dark. A small 
tritium phosphor capsule, sealed by a laser 
beam, is located under the display. When the 
lights dim, the display appears to glow. You 
avoid the button pushing and component 
failures that are possible with watches that 
have miniature light bulbs inside. 

And the features of the TI are the same as 
those of the Seiko plus a few more. The TI 
watch has a full-function chronograph, 12 or 
24-hour time selectability, quartz accuracy to 
within 15 seconds per month, and a really fine 
quality case. 

We felt that the TI Chrono Alarm had better 


quality and more features than anything else 
on the market, but it was priced at $125— 
higher than the Hong Kong watches. 

So we tried another experiment. We offered 
the TI watch in a small advertisement in our 
catalog opposite an ad we created for the 
Hong Kong watch selling for $69.95. The TI 
watch generated four times the number of 
orders than the Hong Kong version. It was this 
test that convinced us to offer the TI watch in a 
national advertising campaign. 

We are not showing you the Texas Instru- 
ments watch in this ad. First, it looks identical 
to the Seiko version and secondly, if we 
showed it and you just read the headline of this 
ad, you might think that the TI watch was "The 
Digital Watch Hoax" which of course it isn't. 

The TI watch will be sold in a few select 
stores shortly. Or you can order now directly 
from JS&A. We promise you prompt delivery 
and something even the stores don't offer— 
the opportunity to wear the TI watch and the 
right to return it anytime within 30 days for a 
prompt and courteous refund if you are not 
absolutely satisfied. 

If you are looking for the very finest watch 
you can buy—even better than the Seiko and 
backed by two substantial companies, we 
urge you to consider the TI Chrono Alarm. 
JS&A is America's largest single source of 
space-age products further assurance that 
your modest investment is well protected. 

Send your check or money order for $125 for 
the stainless steel model or $150 for the gold- 
tone version plus $2.50 postage and handling 
(Illinois residents, please add 596 sales tax) to 
the address shown below. Credit card buyers 
may call our toll-free number below. 

We will promptly ship your watch, one-year 
limited warranty and complete instructions. 
Then prove for yourself how outstanding the 
Texas Instruments Chrono Alarm really is. 

There's no gamble when you can own the 
finest. Order a Texas Instruments Chrono 
Alarm with complete confidence, at no obli- 
gation, today. 
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By RAY HILL 


Suzuki GS 1000 E—a report 
after 9000 miles 


In just a few months, Suzuki's GS 1000 
has built quite a reputation: the best- 
handling 1000-cc-class bike ever to 
come from Japan. And it's fast. As of 
this writing, only Yamaha's XS 11 and 
Honda's CBX are faster. On a race 
track, though, with all three bikes 
stock and with riders of equal ability, 
the GS will win because it can get 
through the corners quicker. In both 
stock and modified forms, it has prov- 
en a consistent winner on road-race 
courses all across the nation. 

But what's it like to own one, to live 
with it day-to-day over thousands of 
miles of commuting and touring? To 
find out, | logged over 9000 miles last 
year on the speedo of a GS 1000 E. 
The 1979 E, by the way, is virtually 
identical to last year's model. The only 
differences are that the '79 has a 
clutch-start interlock (you can't start 
. the engine without pulling in the clutch 
lever), an extra 10-amp terminal in the 
fuse box for accessories, a different seat, 
and a couple of other cosmetic touches. 
Wheels, brakes, engine, drive-train, and 
frame are the same. 

From July through early November 
of last year, | rode the big GS almost 
every day, except on weekends when | 
was away racing. | rode it to work, and 
| took it touring. 

Almost immediately after taking de- 
livery of the bike, | set out on a 1500- 
mile ride from New York down to 
Tennessee (via Skyline Drive) and 
back. The big 1000's super-good han- 
dling made riding the twisting Skyline 
Drive an absolute pleasure. And on a 
deserted, crooked road down in Ten- 
nessee (featuring off-camber turns, de- 
creasing-radius X turns,  increasing-ra- 
dius turns, and some long fast 
straights), | pushed the big GS hard, 
and was rewarded with one of the 
nicest street rides | have ever experi- 
enced. Not once did the 1000 behave 
unpredictably. 


14 | POPULAR SCIENCE 


| also uncovered a couple of nega- 
tive things on this trip. Unless you've 
got a wrist like Samson, you'll need a 
cruise control after 100 miles or so of 
steady riding. | had a Vanda-Cruise on 
the bike, but even with it adjusted to 
maximum holding force, the strong 
throttle-return spring would gradually 
close the throttle; the little effort 
needed to keep the throttle open was 
minimal, though, and not tiring. 

In heavy rain the brakes don't 
respond quickly. | had this repeatedly 
driven home to me during the last 400 
miles of the trip, which were covered 
during heavy rain and high winds. 
Initial application of the binders pro- 
duces nothing. You must wait a couple 
of seconds for them to dry out. The 
secret to safe riding here is no tailgat- 
ing. And if you're in heavy traffic, 
leave plenty of distance between you 
and the car in front, frequently apply- 
ing the brakes lightly to keep them dry. 


Adjustable suspension 


The suspension of the GS 1000 has 
been the subject of a lot of discussion. 
When the 1000's started arriving in 
the showrooms around March of last 
year, they were the first production 
street machines ever to come out of 
Japan with adjustable damping on the 
rear shocks and air-type front forks. 

How does the suspension work? 
Admirably. For the first 4000 miles or 
so | left everything in the softest 
setting, running about 20 psi in the 
front forks. That worked fine during my 
daily 90-mile commute, even over New 
York's notoriously bumpy West Side 
Highway. But then one day | decided 
to stiffen everything up and see what 
would happen. | jacked the shock 
springs up to their highest preload, set 
the damping on the fourth (maximum) 
position, and put 30 pounds of air in 
the front forks. That stiffened the ride 
considerably, perhaps too stiff for 
some. But I'm basically a sporting 
rider, and | like the improvement in 
handling, so I'm perfectly content with 
the harsher ride. l've been riding it like 
that ever since. 

This was my first long-term experi- 
ence with air forks, and | expected 
they might leak rapidly. Not so. Weeks 
would go by before | would top them 
off. The leakdown rate was uneven, 
though. So if you end up with enough 
of an air differential between the forks, 
you may get front-end wallow in some 
corners, particularly fast  sweepers 


with a slightly irregular surface. To 
keep the leak-down rate even, and to 
have exactly the same pressure in each 
fork, | installed a Goki crossover setup. 

One thing to remember when adding 
air to the forks: a hand pump is best. 
You can use compressed air at a gas 
station, but if you do, be really quick 
with the air chuck, holding it on the air 
valve for only a split second—other- 
wise you'll blow out the fork seals. 
There's not much air space inside, and 
it takes very little air to get the pres- 
sure you want. 

Suzuki provides а little plastic 
gauge with the bike to check the forks. 
The gauge looks cheap, but it works 
nicely. | carried it in the tail section of 
the bike during the entire test. 

Gas mileage was good. The lowest | 
ever recorded was 38 mpg. Usually | 
averaged around 40 mpg. But | have 
no doubt that more sedate riders could 
get in the high 40's or even 50's. 

Maintenance? At 800 miles valves 
were adjusted, oil and filter changed, 
and points and timing reset. At around 
6000 miles performance began to fall 
off. To this point | hadn't done a thing 
to the machine except adjust the drive 
chain a couple of times, and occasion- 
ally lube it. (The big 630 chain is 
permanently lubed inside; | just put the 
lube on to keep the rubber O-rings 
between the side plates and rollers 
from getting hard and cracking. The 
chain is still in fine shape.) 

The points had worn some, so | 
regapped them, reset the timing, and 
installed a new set of spark plugs. 
That brought performance back to its 
normal rocketship level. At this time ! 
also changed oil and put in a new 
filler. 1 also started burning unleaded 
gas instead of leaded regular. 

At about 7500 miles the speedomet- 
er cable broke. | replaced that. And at 
8000 miles | replaced a worn-out rear 
tire. (That 17-inch rear tire is a hassle 
to change—kind of like trying to fit a 
3-inch peg in a 2-inch hole.) That's all 
l've done in 9000 miles. except to 
luxuriate in this machine's fine han- 
dling, powerful engine, and good looks. 


Goki's crossover kit 


Got air forks on your scooter? Here's 
an easy way to keep the air pressure 
exactly even in both forks. Just ride 
over to your local dealer and ask for a 
Goki Equal-Filling System. It's $10.95, 
and comes complete with all the hard- 
ware needed to mount it. Easy-to- 
follow instructions also come with the 
kit, so it's virtually impossible to mess 
up the installation. 

Basically, the kit consists of a cross- 
over hose and fittings that let you 
connect both fork tubes. Ап air valve is 
placed between the tubes to allow 
inflation. | used this system on the GS 
1000 E Suzuki for several thousand 
miles and was very satisfied with it. 
Not only does it let you inflate the 
forks equally, but as they leak down, 
they do so equally. From Goki Mfg. Co., 
9525 Cozycroft Ave., Chatsworth, Calif. 
91311. Gs) 


Seamless 
solar collector 


Conventional flat-plate solar col- 
lectors are heavy, fragile, and ex- 
pensive to manufacture. And 
they're not the most graceful addi- 
tion to a roof line. Now a one-piece, 
thermoplastic collector has been 
developed that may overcome these 
problems and make solar heating 
practical for more homeowners. 

Invented by Dr. Robert Erb of 
the Franklin Research Center, 
Philadelphia, Pa., the unitary col- 
lector is formed by coextruding two 
layers of clear (light-transmitting) 
and one layer of black (light- 
absorbing) polycarbonate. The 
layers are reinforced with molded 
ribs, which create two horizontal 
rows of spaces—the top for insula- 
tion, the bottom a flow channel for 
the heated air. 


Take the Bry 


Without Brylcreem. 


Prove it to yourself. Take a blow- 
dryer and see how fly-away and out of 
control your hair can be without 
Brylcreem. Then massage just a little 
dab of Brylcreem into your hair and 
try the blow-dryer test again. With 
Brylcreem, hair stays natural looking 
and in control, all day. Just a little dab 
contains a special concentrated con- 
ditioner that keeps your hair healthy 
looking and manageable. So take the 
Brylcreem test...and look your best all 
day. Brylcreem. A little dab will do you. 


©1979 Beecham Inc. 


4, + 
| 
* am: 
= 
1 Hn is 
1 A. 


The four-in.-thick panels are de- 
signed for air-heat systems (space 
heating, heat-pump assistance, or 
drying). Mounted on a roof, they 
can be held in series by interlock- 
ing battens that allow for thermal 
expansion and can be attached to a 
header system. Tests of the materi- 
al at temperatures up to 279 
degrees F showed no adverse ef- 
fects. Polycarbonates cannot be 
used in systems for heating water 
directly, however. 

The coextrusion process lends 
itself to high-volume production 
and the panels can be made at a 
very low cost per collector area. 
They also are light in weight for 
their area—about one-fifth that of 
conventional collectors. This sim- 
plifies installation and eliminates 
the need for structural roof rein- 
forcement. Finally, claims the in- 
ventor, the low profile makes them 
better looking than the box-like 
framing of glazed units.—Dan Ruby 
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Use this coupon wherever you buy Вгуісгеет? to save 15€ off | 
the regular retail price. Good on any Brylcreem product. | 
TO DEALER: As our agent we will pay you the face value of this coupon | 
plus 5¢ handling provided you received it from a consumer pur- | 


void where prohibited, 
taxed or restricted by law. 
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T, 
' Consumers must pay any sales tax. 
ү send to: BEECHAM PRODUCTS, Р.О. Box 
1721, CLINTON, 1А 52734. Cash value 1/20€ 
x LIMIT ONE COUPON PER PURCHASE. 
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COExXTRUDEDO 
UNITAR 

COLLECTOR 
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HEATED-AIR 
FLOW 
CHANNELS 
Prototype unitary collectors are in- 
spected by inventor Erb. The top layers 
are clear polycarbonate to transmit heat; 
the black bottom layer absorbs it. 


With Brylcreem. " 


chasing the product specified. ANY OTHER USE CONSTI- 
| TUTES FRAUD. Proof of sufficient purchases 

to cover the coupons submitted fo | 
us for redemption must 
be provided on 
request. 
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How to 


get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! © 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialty Salesman magazine reveals, "he made 
$70,000 the first three months!" 

There -15 no other business where you can 
make a fortune so fast. Come up with a 'hot 
new item...and WHAM! 

It strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 


How to burn wood & 


fight rising fuel bills 


the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders — over А HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business їп America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 994 
Montvale, New Jersey 07645 


үр [eee БЫШЫШ ПЫ ОЕ ee -— ПИШЕ —À—— БЕШП ПНЕ =] 
| Mail Order Associates, Inc., Dept. 994 | 
1. Montvale, New Jersey 07645 | 
| Please rush full details immediately. | 
- Name | 
| Address. [| 
Сйу { 

State ا‎ | 
К ы айаш ы сы! 


Glass Door Thermograte® heater 


boosts net fireplace output 10 times! 


When it's cold outside, burning in a typical 
fireplace can actually result in a net heat loss. 

New Glass Door THERMOGRATE Heaters 
dramatically reduce this heat loss and, utiliz- 
ing the scientific principle of natural convec- 
tion, produce a constant flow of warm air into 
your room... even without electricity! 
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FREE PUBLICATION OFFERED 
If you're interested in saving money and 
energy in your own home, write for the 
FREE full-color publication: "How to Burn 
Wood & Fight Rising Fuel Bills" 


© 1978 TEI St. Paul MN 55113. All rights reserved. 
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| By natural convection, 
cool air is drawn in 
at the bottom, 

| heated and 
returned to 

the room. 


| Itreally works! 


e Unequaled output . . . to 100,000 BTU/hr. 
| with auxiliary blower. 

ө 50* sizes to assure proper fit. 

e Extremely simple to install. 

e Durably welded. Stainless Steel tubes. 


® Performance & Satisfaction Guarantees. 
Write to: 


THERMOGRATE ENTERPRISES, INC. 
P.O. Box 43021 Dept. PS-29 
St. Paul, MN 55164 


Or call TOLL FREE: 1-800-328-0882 
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ThermoGRATE: 


U.S. Pat. D247,973. Other patents pending. 
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Fiber-optic road signs 


Neither rain, nor snow, nor gloom of 
night will be unheeded, with the 
new  changeable warning signs 
planned for Britain's turnpikes. 
They should make driving safer by 
using illuminated symbols to warn 
you of conditions on the dark road 
ahead. 

Twelve different pictograms 
flash on the central sign panel to 
indicate upcoming hazards. The 
top of the seven-foot panel displays 
the reduced speed limit or indi- 
cates lane closures. At the bottom, 
the distance to the hazard is 
shown. Pictograms in the center of 
the panel illustrate breakdowns, 
congestion, accidents, slipperiness, 
fog, roadworks, animals, cross- 
winds, two-way traffic, and other 
potentially dangerous conditions. 
Also shown are hazardous weather 
conditions like rain or snow. 

The symbols are illuminated by 
fiber-optic conductors  energized 
from a central cluster of light 
bulbs, which are switched on to the 
necessary pattern. All displays will 
be remotely operated from the 
nearest highway patrol station. 
The British highway-traffic-sign 
system was designed by Transport 
and Road Research Laboratory 
(Crowthorne, Berks RGl11 6AU, 
England) .—David Scott 


JO of the best... 
and 10 of the worst... 
used car buys for 1979 | 


Before you buy a used car, 
check 10 we rated among 
those least likely to give you 
repair problems. 

For mechanical reliability we pick: 

0 1975 Buick Century V8 

[11976 Chevrolet Impala 

L] 1976 Datsun B-210 

L] 1975 Dodge Colt 

L] 1976 Ford LTD 

L1 1974 Mercury Cougar 8 

[11974 Olds Cutlass V8 

[11974 Peugeot 504 (gasoline) 

L1 1976 Toyota Celica 

Û 1974 Volkswagen Super Beetle 


Chevrolet Chevette to the Cadillac Seville 
to help you strike the best deal. 

4. Two banks can advertise the same 
interest rate for your savings account. But 
one pays only $44.93 for the same period 
for which the other pays $75.30. It's how 
they calculate your interest that counts. 

5. Yogurt costs 264 to 42€ for an eight- 
ounce container, but for the nutritional 
benefits it provides, yogurt is a very 
expensive glass of milk. 

A lot of companies may not like what we 
have to say. 

But remember, those same companies 


(= | — | E A spend millions of dollars a year advertising 


E oe cla one O their products and services...so they can 
| CONSUMER REPORTS | y 


A SL LIET | give you the facts that serve their interests. 

USED-CAR fuys Shouldn't you spend just $11 a year on 
Consumer Reports—so you can get the 
facts that serve your interests? 


And 10 among those most 
likely to give you repair 


problems. //,. Subscribe now and get 

For mechanical unreliability, we pick: ^ . The Medicine Show and the 

Eum AMG Parai 1979 Buying Guide Issue free. 

0 1975 Chevrolet Corvette that you could have used: ie py hag la ا‎ 
of our 1979 Buying Guide Issue, 432 

L 1976 Dodge Dart 6 and 8 1. Shake 'n Bake Barbecue Chicken x Tog e 


pages covering more than 1900 products 
by brand name and model number. You 
will also receive, free, Consumer Reports’ 
revealing book on health services and 
products, The Medicine Show. 

And that's not all. See details of the 
money-saving offer below. Then mail the 
card or coupon. You save $9.50 now and 
save even more when you start using the 
buying guidance in Consumer Reports. 


0 1975 Fiat 128 _ 

0 1973 Honda Civic (not СУСС) 
[11974 Oldsmobile Toronado 

L] 1976 Plymouth Volare 6 and 8 

L] 1975 Pontiac Astre 

L] 1975 Volkswagen Rabbit (gasoline) 


Coating is 50.9% sugar—more than five 
times the percentage of sugar found in 
Coca-Cola. 

2. Hitachi, MGA and Sony proved the most 
reliable 19" color TV sets in a survey of 

our readers. The least reliable? 

Magnavox. 

3. We showed how to determine the 


Consumer Reports gives you | | 
dealer costs on 94 cars ranging from the 


the information you won't 


hear from car dealers. کڪ ت‎ -------- = 
Today's used car lot is no place to be on | хе 
your own. = Here's how you save $9.50 on this 


Without help, you could find a "bargain" 
that might spend as much time in a repair 
shop as on the road. 

That's why Consumer Reports evaluates 
used cars annually by a rigorous 


introductory offer to new subscribers 


CONSUMERS UNION 
publisher of Consumer Reports, 
Orangeburg, New York 10962 


11 regular monthly issues of 
Consumer Reports 
(newsstand price, $1 each), 


| | : AP total newsstand price ....$11.00 Т F 
Frequency-of-Repair study of over une: : Please send free copies of the 1979 Consumer 
225.000 cars Using the same tough The 1979 Buying Guide Reports Buying Guide Issue, and the 384-page 
standards we apply to testing new cars Issue, single copy price ..... 3.00 book, The Medicine Show. Enter my subscription 
expensive appliances and home | The 1980 Buying Guide to Consumer Reports for a year at $11.00, includ- 

3 Issue, single copy price..... 3.00 ing the 1980 Buying Guide Issue when published. 


products. And evaluating services like phu, Sür Ana; baê bÛ ^: Payment enclosed Bill me, please 


banking and insurance. 

We also rate the new 1979 cars. Besides 
predicting their incidence of repair, we 
unfold techniques that will enable you to 
make a better deal. And show you how to 
save on auto loans. 

Consumer Reports is the nonprofit, 
reader-supported magazine of 
Consumers Union—the nation's leading 
independent organization for testing 


to health problems and 


products, The Medicine 

Show, price .............3.50 
Total Price ...............20.50 
You Pay Only ............. 11.00 


Name 


Address 


State ке 
Save more. Check if you prefer: 


You save £9.50 | ^" 


_Apt.No. 


FID 
18-22 
2 years—$20 (save $14.50) 


consumer products and evaluating services. 
We don't accept advertising from anyone. 
We buy what we test at retail stores just as you 
do. No "free samples” from manufacturers. 


| 3years—$27 (save $21.50) 


Please allow 3-6 weeks for delivery Refund ofunused portion of 
subscription guaranteed if you wish to cancel for any reason. 
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Consumer Reports 


C 1978 CON>UMERS UNI OF 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Chilled sweeper booms contain oi 


Keeled, L-shape booms floated by this 
oil-spill collector would be packed with 
dry ice to lower the temperature of 
spilled oil. It's said this would stiffen 
and contract the mass, increase its 
surface tension, and squeeze out water 


Cams time valveless pump 


Resilient pads on the pistons of this 
three-cylinder pump would replace 
valves or rotary seals. The off-center 
cams would move each piston through 
an equally timed rise, fall, and dwell. 
It's said the reversible, externally driv- 
en pump could smooth the flow of 
clean or dirty fluids of all viscosities, 
and would rarely need service. 


aae э 20000 „^^ 


"| 5 9. . , | 


I spills 


and other foreign matter. The stiffened 
oil would then be vacuumed into a 


collection tank. It's also claimed that 
cryothermal separation would simplify 
scooping operations on a fouled beach, 
making it easier to clean up. 


Lamp delays cut-off 
A bimetallic switch in this otherwise 
conventional three-way lamp would 
keep one filament lit for a predeter- 
mined time after being switched off, 
then open to douse the light. According 
to the GE patent, the invention would 
enable you to install a delayed light in 
your home, garage, or even car, with- 
out modifying existing standard wiring. 


Timer adjusts solar collectors 


Interconnecting the  heat-transporting 
fluid in this array of solar collectors, 
and timing its flow according to the 
movement of the sun, might yield а 
relatively flat energy response during a 
large part of the day. The sun timer 
would work with any type of collector 
and might give installers a wider—and 
more practical—choice in orienting sta- 
tionary arrays on existing structures. 


Visor adjusts for glare 


With different amounts of glare screen- 
ing afforded by its three faces, this 
rotatable visor could adjust for varia- 
tions in sun or headlight glare without 
blocking your view of side-entering 
traffic or overhead lights or signs. In 


either a rotatable ог flat, 
strength, version, the visor 
replace the standard flip-up type. 


single- 
would 


The following patents have been issued on these inventions: Spill 
collector—No. 4,031,707 to S. L. Ross, N.Y., and О. Shuffman, .Scars- 
dale, N.Y.; Valveless pum No. 4,017,220 to W. Hotine, Albion, Calif.; 
Stay-on lamp—No. 4,093,894 to L. G. Leighton, Highland Heights, Ohio; 
Solar timer—No. 4,031,880 to B. Devin, Gif-sur-Yvette, France; Rotat- 
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able visor—No. 3,870,403 to J.H. Ward and G. Spector, N.Y., N.Y. 
. Copies of patents may be ordered by number from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, for 50 
cents each. To write to an inventor, if address above is insufficient, 
address him by name and patent number in care of the Commissioner. 


© 1978 В. J. Reynolds Tobacco Co. f BE NUN 3 100%: 19 mg. "tar", 1.3 mg. nicotine, 
d | KING: 20 mg. "tar, 1.3 mg. nicotine, 
av. per cigarette, FTC Report MAY "78, 


KING 


SIZE 
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Warning: The Surgeon General Has Determined ИИИ | | 
That Cigarette Smoking Is Dangerous to Your Health. Е АЗУ! ЕК Se be King. 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Integrated SLR 


The elegantly designed Contax RTS 
system seems to have another winner: 
the Contax 137 IMS. Like the rest of 
the system, it is the result of a shrewd 
German-Japanese cooperative effort: 
The design is by the Porsche Design 
Group in Germany (the same people 
who design Porsche cars); the lenses 
are made by Carl Zeiss; the cameras 
are made by Yashica. The "IMS" іп 
the name of the new camera tells the 
story—''integrated motor  system' — 
which means that the motor is built 
into the camera, just as in the new 
Konica FS-1 [PS, Dec. '78]. As with 
the FS-1, when you're out of battery 
power, you're out of business; there's 
not even a film-advance lever. 

Looking through the viewfinder, you 
see no needles; instead LED's keep 
you informed of shutter speed, over- or 
under-exposure (they wink), the aper- 
ture you set and the shutter speed the 
electronics have selected (1/1000 to 
four seconds), self timer, auto-expo- 
sure lock (so you can move in close to 
a subject and lock in the exposure), 
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electronic-flash readiness 
(condenser charged), and 
flash-exposure-okay signal 
(quick blink). 

There are two SPD (sil- 
icon photo-diode) sensors. 
One measures the light. 
The other monitors the 
light reaching the film dur- 
ing flash shots and tells 
the flash when to shut it- 
self off. 

However, there's no 
manual alternative on the 
IMS. For that, turn to the 
new Contax 139 CMS. 
"CMS" stands for crystal 
modulation system, which 
means that shutter-speed 
accuracy is controlled by a quartz-crys- 
tal oscillator (as is the IMS's, incident- 
ally). As you can see in the picture 
(lower left), the CMS has a film-ad- 
vance lever, and the winder (motor) is 
separate. For manual mode, instead of 
the conventional match-needle system, 
there is a blinking match-LED system— 
Yashica calls it the twinkle-eye system. 
Besides the manual advantage, the CMS 


has a big weight advantage over the 
IMS (when you don't need a motor)—a 
half pound. 

Both cameras share the same flash, 
which works with their automatic sys- 
tems and automatically sets their 
flash-synchronization shutter speeds 
(1/60 sec. with the IMS, 1/100 with 
the CMS). A nice extra feature with the 
flash: It not only plugs into the camera, 
but can plug into another flash for 
multi-flash exposures. 

Prices? At this writing, not set. 


Film discs coming? 


Instant movies (Polavision) and au- 
tomatic focusing, as in the Honeywell 
and Polaroid systems, were the big 
news in the past year. What's the next 
hot item? Insiders say the clue is to be 
found in some patent papers filed in 
England by the Eastman Kodak Co. 
They describe a radically new photo- 
graphic system built around a film 


disc. Here’s what the system might be 
like: The camera would be an esti- 
mated three by four inches, one inch 
thick. The optical system would run 
along the long dimension (lens on one 
small end, viewfinder on the other). 
The film, a thin pancake, say, 214 
inches in diameter with a hole in the 
center, would be encased in a light- 
tight cover that would have one small 
opening. The film would be rotated 
within that casing. When you released 
the shutter on top of the camera, light 
would be admitted to a small prism, 
which would shunt it down to the film. 
It's estimated that the disc could carry 
up to 24 110-size exposures. 

Here are some advantages: 

© The disc would offer a rigidity not 
possible with flexible film, and particu- 
larly important in the case of Instamat- 
ic cameras where there is no pressure 
plate to hold the film flat. A rigid disc 
would enable a tiny camera to take 
advantage of today's extraordinary 
fine-grain film technologies. 

© Processing would be simplified. 
The discs could be loaded on a spindle 
and rotated through the various solu- 
tions for even development. At the end, 
they could be spin-dried. 

Ф Contact printing, of course, would 
be a breeze. 

© The rigid film would make for 
better enlargements. 

Kodak marks its hundredth anniver- 
sary this year. Maybe the disc would 
serve as a suitable celebration. 


Snapshots 


© What did Polaroid Corporation's 
chairman and guiding genius have in 
mind recently at the International Con- 
gress of Photographic Science when he 
projected moving images of specks 
of light, which appeared to swirl into 
shapes and take on dimensions as they 
were viewed: depth, height, breadth? 
Was it the signal, as some viewers 
thought, of the birth of a new 3D 
system that would require no special 
viewing devices, and possibly even of 
a 3D TV system? 

€ What about that advice never to 
store your camera with the shutter 
cocked because it will eventually dam- 
age the spring? Forget it, says Hassel- 
blad's Service Department. "Lenses and 
the camera should be stored wound 
up. Your equipment is then always 
ready for picture-taking. . We've 
never found any evidence to show that 
the life of a spring is shortened if [it] 
is kept tensioned. . . . The life of a 
spring is affected by repeated tension- 
ing and relaxation, not by storage in a 
particular state." 

© Polaroid and Kodak  instant-pic- 
ture films will soon be facing competi- 
tion from outside the U.S. Five compa- 
nies are said to be working on new 
systems: Fuji, Chinon, Agfa Gevaert, 
Minolta, and Haking. Both Fuji and 
Agfa are rumored to be ready to go, 
with Fuji's system due for introduction 
in mid-year. Agfa's toe is in the water, 
but when the plunge will come is 
anybody's guess. 


Café 7 will impress the most 
sophisticated tastes. Just add 1% oz. of 
Seagrams 7 to a cup of your favorite 
coffee. Add sugar to taste and top with 
whipped cream. Now that's classy coffee. 
Enjoy our quality in moderation. 


Seagram's 1 Crown 


Where quality drinks begin. , 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


By JANE WHOLEY 
PHOTOS BY GREIG CRANNA 


New York City's first solar air 
heater is now complete. Built on 
the south-facing wall of a block- 
long community center named 
CUANDO (Cultural Understand- 
ing and Neighborhood Develop- 
ment Organization), the solar wall 
needs no assistance from electricity 
to power its machinery. It depends 
solely on the natural flow of ther- 
mal energy to heat the gymnasium 
behind its collectors. 

CUANDO's passive system is 
definitely appropriate technology. 
The Hispanic and black communi- 
ty group that has occupied the 
building for three years, providing 
services to neighborhood youth, 
had little money for electricity, and 
none for gas or oil. The rationale 
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heats a gym 


for going solar was simple. Says 
CUANDO member Freddie Cab- 
rera, “We got sick of chipping the 
ice off of our shoulders when we 
practiced karate in the gym." 

The National Center for Appro- 
priate Technology awarded $4000 
for materials to build the wall, and 
Ted Finch, a member of New York 
City’s Energy Task Force, de- 
signed as well as directed the 
project. 

The sun shines through 500 
square feet of double-glazed fiber- 
glass panels (made by Kalwall 
Corp.) attached three inches from 
the building's exterior wall by alu- 
minum perimeter channels. Black- 
painted aluminum absorber plates 
(see drawing) heat air, which rises 
and is drawn into the gymnasium 
via vents in the building wall. Cold 
air inside the gym sinks and is 


Solar wall 


Attached to existing wall of a gymnas- 
ium on New York's lower east side: a 
500-square-foot solar collector. The wall 
faces 20 degrees west of south. 


drawn out of the building through 
a second set of vents at floor level. 

In summer, the solar wall will 
act as a cooling system. A third set 
of vents, called summer air vents, 
were cut into the top perimeter 
channel. During hot weather they 
are unplugged, and the upper-level 
vents in the wall are plugged. Hot 
air around the absorber plates is 
released through the summer vents 
outside the building, and air from 
the gym is drawn through the 
lower wall vents to replace it. 

The CUANDO wall isn’t an orig- 
inal design, but the project incor- 
porates several unique features. 

Continued 


breakthrough maas ; 


ice chests obsolete! / . 


New Solid State Refrigeration Modules 
no bigger than your watch have More 


Cooling Power than a 10 Ib. 
Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you 
can find it, throw away the spoiled soggy 
food and drain off the water repeatedly. 


Conventional portable refrigerators are either 
too heavy, too noisy, drain your battery too 
quickly or need to be kept level. 


These problems and inconveniences have 
finally been resolved in one totally new 
product - the Frostpack 12 volt portable 
electronic refrigerator. We believe the 
Frostpak represents such a dramatic advance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE REFRIGERATION 
MODULES 

The Frostpak cools your food electronically 
with solid state thermoelectric refrigeration 
modules. These same powerful modules are 
used by military and aerospace scientists to 
cool critical components in rockets and 
satellites. They use thermoelectric cooling 
because of its absolute reliability, insensitivity 
to motion or level, small size & weight and 
minimal battery drain. Only the Frostpak has 
these outstanding features. 


WHY IS THE FROSTPAK SO MUCH 
BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature of 
50-60 deg. Р. Meat and milk spoil rapidly at 
temperatures above 50 deg. F. which is why 
the top of your meat will go bad even when 
it is sitting on ice. The Frostpak maintains 
normal home refrigeration temperatures of 
40-45 deg. F. even in 95 deg. F. weather. You 
can also keep food frozen in air temperatures 
up to BO deg. F. 


Two of these miniaturized thermoelectric 
modules replace all the bulky complex piping 
coils, compressors and motors їп 
conventional portable refrigerators. Тһе 
modules pump heat from your food into 
efficient heat sinks where it is dissipated by a 
quiet fan. They operate on a principal called 
the “Peltier Effect" - passing electricity 
through the junction of dissimilar metals 
causes heat to flow from one metal to the 
other. 


AT A 


NEW LOW 3 


_ PRICE! 


Model 
F1AÀ shown. 


The new Frostpak™M keeps 40 Ibs. of food at 
household refrigeration temperature but weighs 
only 15 /bs,Only 21" x 16" x 16" ext. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 


It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 Ibs. of food in its large 36 qt. 
capacity. Plug it in a lighter Socket In 

your car, boat or van or operate it from a 
12 volt battery charger plugged into 110 
Volts. A fully char ? 90 amp/hr battery 
will provide 1 to 3 days of refrigeration 
depending on your weather. Draws a 
maximum of 4 amps., averages about 
2 amps. at 70 deg. F. with thé t tat 
on. Keeps your ood cold ánd dry. You 
can keep erage ice for days in a 
plastic container. 


BOATING, FISHING, CAMPING, HUNTING 


Fits into virtually any boat, van or camper. 
Carry it on the back seat during car trips. 
Ideal for fishing and hunting - bring your 
catch back home fresh (a few loads of fish 
fillets could pay for your Frostpak). Use it 
for grocery shopping, medicines, carrying 
film, salesmen's samples. Take it to the 
drive-in movies, auto races and other 
sporting events. With an inexpensive battery 
charger you can use your Frostpak as a bar 
fridge all winter and a patio fridge in the 
summer. Run it in your motel room at night 
and enjoy a midnight snack whenever you 
feel like it. We have customers using Frost- 
paks on construction sites, in workboats, 
laboratories and even in locker rooms for a 
"cold one" after the game. 


BUILT-IN QUALITY AND DURABILITY 
The rugged "ABS" case is filled with the 
best insulation available - rigid urethane 
foam. it has a “150 Ib. test" handle and 
non-rusting polypropylene hinge and latches, 
with stainless steel fasteners. The exterior is 
harvest gold with a white interior and has 
4 non-slip rubber feet. Your Frostpak comes 
with a 9 ft. detachable cord which plugs into 
your cigarette lighter. It also has terminals 
for attaching wires directly from a battery or 
fuse panel. The same terminals are used for 
your battery charger clips when operating 
from a charger. А reverse polarity warning 
light & buzzer are included. The Frostpak 
was designed so that the fan motor and 
thermostat can both be replaced by you with 
only a screwdriver. No other service should 
ever be required except for physical damage 
which can be repaired at our depots in 
Batavia, N.Y. or Barrie, Ontario. 


ONE YEAR WRITTEN GUARANTEE 

Your Frostpak comes with a written 1 year 
guarantee plus complete instructions and 
helpful information about batteries and 
chargers. If you need help or advice anytime, 
you can call or write or personal service. 


21 DAY MONEY-BACK TRIAL PERIOD 
Use your Frostpak for 21 days after you 
receive it to be certain that it is suitable for 
your application. If for any reason you are not 
totally satisfied, return it for a prompt refund 
in full. 


BUY FACTORY-DIRECT AND SAVE 

Because of increased sales our regular factory- 
to-you price of $169.00 is now reduced to 
$159.00 + $5.00 shipping ($179.00 in Canada.) 


Adjustable Thermostat Option 
For an additional $10.00 you can order the 
Frostpak with an adjustable thermostat in 
place of the standard fixed temperature 
thermostat - order Model F1A. 


PAYS FOR ITSELF 

If you are regularly using ice, your Frostpak 
will pay for itself with the money you save 
on ice, spoiled food, restaurant bills and the 
gasoline used looking for ice. 


Don’t Waste Another Dollar 
on ice! 
Phone your order in collect to 


705-737-0842 


or use this handy order coupon. 


a INDUSTRIES 
8 LIMITED 
56 Harvester Ava. , Batavia, New York. 14020. 
® Canada: 230 Bayview Drive. Barrie, Ontario. LAN 4Y8 
— Frostpak(s) $159.00 ($179. 
M Canada) -- $5.00 each ааа USA or Canada slo 
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tune-ups, 
tune-up: 


It's too soon for another tune-up, 
but your car is starting to buck and 
stall again and the idling is rough. 
Gumout is the answer. 

Use Gumout in your gas tank four 
times a year and Jet Spray on the 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a dirty 
carburetor. 


me JA Fe E ш + 


PENNZOIL COMPANY 
GUMOUT DIVISION e CLEVELAND, OHIO 44104 
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Solar wall 


[Continued] 
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Upper and lower 
vents are chiseled 
through wall and 
aluminum perimeter 
channels are in- 
stalled. Now, black 
absorber plates and 
Kalwall panels go up. 


Designer Ted Finch, 
of New York City's 
Energy Task Force, 
stands inside gym. 
Upper and lower 
vents are visible in 
the wall at right. 


First, 15 teenagers helped build the 
wall as part of a summer program 
on solar energy and as an example 
of community self-help. 

Second, the system is retrofitted 
to an old brick building. Because 
little is known about the perfor- 
mance of such solar applications, 
Finch and the CUANDO staff have 
made provisions to monitor the 
system carefully. Preliminary test 
readings were taken in mid-October 
of last year. А digital thermometer 
showed instantaneous  tempera- 
tures of 50 degrees F at the collec- 
tor-inlet vents and 110 degrees F at 
the outlet vents at 4:30 PM. Tem- 
perature inside the gym was 60 
degrees F. 

For an evaluation of the 
CUANDO wall’s performance, a 
section of the design, south eleva- 
tion of the wall, list of materials 
and costs, plus a pamphlet, send $4 
to: Ted Finch, Energy Task Force, 
156 Fifth Ave, New York, N.Y. 
10010. 05] 


! 
i | 


РЭР oie 
| к 
+ : 
i i Lm 
a nr La 
Ш! 
fs 
| E 
©! ic 
c d # ry 
"- 
£n * 
| F 
| i e Р 


You сап have a Marine Corps life. Not easy, but exciting. Not 9 to 5, but a 24 hour commitment. Not a picnic, but an 
adventure. You 11 be in great shape, work ina challenging job and have a share of pride that's over two hundred years 
old. If vou think that's more than a living, mail the card or call 800-423-2600, toll free. In California, 800-252-0241. 


. ,; The Few. 
« The Proud. 
^^ The Marines. 


Noise 
suppressors 


banish hiss, clicks, and S 
from hi-fi sound — 


These devices fight recording 
defects, let you make new 
recordings with a pro's touch 


By ART ZUCKERMAN 


Most recorded music you hear has 
passed through a long chain of 
electronic processing. Recording 
studios, tape and disc manufactur- 
ers, and radio stations use circuit- 
packed “black boxes" to minimize 
the background noise on commer- 
cial recordings, and to electronical- 
ly “squeeze” music signals onto 
discs and tape. The tremendous 
dynamic range (difference between 
loud and soft passages) of a Roll- 
ing Stones concert or Los Angeles 
Philharmonic performance won't 
fit today's mass-produced record- 
ing media without compression. 
Professional recording equip- 
ment has benefited from the revo- 
lution in microelectronic circuits. 
Complex circuits on tiny chips of 
silicon perform  once-impossible 
feats with music signals. As a 
result, the recorded music you hear 
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today is better than ever—and still 
improving. We're all aware. how- 
ever, that background tape hiss, 
random pops and clicks on discs 
from accumulated defects and dirt, 
plus the limited dynamic range of 
recordings, are still problems. 

Now you can attack these re- 
maining noise problems yourself 
with any of a variety of "black 
boxes" for the home hi-fi. These 
devices can't match the perfor- 
mance of professional equipment. 
But I’ve found, after using several 
representative noise suppressors, 
that they're very effective. 

My test bed for these noise fight- 
ers was a moderately priced but 
competent component system: re- 
celver, pair of acoustic-suspension 
speakers, headphones, a tape deck, 
and record changer. Just for fun, I 
added a small, low-cost portable 
tape recorder. 


Companders 

The cassette tape deck I used, 
Lafayette's RK-D750, is equipped 
with the most widely used noise 
fighter in use: Dolby B. This tech- 
nique functions by encoding a sig- 


Plug-in accessories minimize differ- 
ent types of noise from tape and discs. 
Phase Linear 4000 preamplifier (bot- 
tom left) is separate hi-fi component 
with noise-reduction functions. 


nal before it's put on tape and 
decoding it during playback. Re- 
cording studios use very sophisti- 
cated Dolby equipment to make 
standard recordings, but now most 
home decks come equipped with a 
Dolby-type system. Many prere- 
corded tapes sold in stores are 
Dolby encoded, so they require 
decoding when you play them 
back. Dolby circuits built into 
home equipment are also an aid to 
do-it-yourself recordists. The Dol- 
by B system and very similar 
ANRS technique from JVC reduce 
tape hiss by up to 10 dB. 

The Dolby B system works 
through the expansion and com- 
pression of higher frequencies and 
is called a compander. I also tried 
two other types of companders, the 
$275 DBX model 122 and the $130 
MXR compander. These devices 
operate on all frequencies and pro- 

Continued 


Camel Lights. 


Camel Lights. Finally, a cigarette that solves the 
low tar/low taste problem. Because only Camel 
Lights has a richer-tasting Camel blend 
formulated for low tar smoking. 

At 9 mg tar, it delivers all the satisfaction 
thats been missing from ordinary low tars. 


Satisfaction. Only 9 mg tar. 


Warning: The Surgeon General Has Determined 1 
That Cigarette Smoking Is Dangerous to Your Health. [Ж t 9 mg. "tar", 0.8 mg. nicotine 
pacis E e | ау. per cigarette by РТС method. 


Dolby B—two-step noise reduction 
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Dolby noise reduction, included in most tape-recording equip- 
ment, is selected simply by throwing a switch (above). Dolby 
encoding and decoding of a music signal minimizes audible 
tape noise (hiss) during playback. Signals are modified as 
they're recorded on tape, so they must be restored to normal 
before you hear them. Dolby is not designed to eliminate noise 
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Hz 
from tapes that have not first been encoded properly. The 
diagrams above (left) show how low-amplitude signals can 
become ‘‘buried” in the background hiss on tape. The Dolby 
B circuits boost low-level, high-frequency music signals be- 
fore they're put on tape (right). Restoring signals to normal 
during playback simultaneously cuts tape hiss. 


vide a 2:1 compression ratio. Both 
of them performed beautifully. 
They effectively squelched tape 
hiss—even on the inexpensive por- 
table cassette recorder—with no 
perceptible effect on the program 
material. 


The DBX 122, like most noise- 
reduction devices, gets into your 
system through the tape jacks, and 
the preamp or receiver must be set 
for TAPE MONITOR. The DBX unit 
has an extra set of tape jacks. With 
the model 122 you can’t monitor 


- the tape as you record; you can 


with the more expensive model 124. 
Both provide up to 30-dB reduction 

in tape background noise, 
One disappointment with both 
companders is that they lack mi- 
Continued 


For existing noise: single-step noise suppressors 


Phase Linear's 4000 preamplifier has 
a complex filtering circuit called the 
Autocorrelator. Its function is to reduce 
the steady background noise on con- 
ventionally recorded tapes and discs, 
and on FM broadcasts. Fundamental 
musical tones as well as overtones or 
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harmonics of these notes become inter- 
the steady background 
noise in recordings (right, top). 
Autocorrelator opens electronic 
when music is present to pass 
it. All the other windows remain shut to Hz 
block the noise (right, bottom). 
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Burwen's 1201A dynamic noise filter does not operate when 
high-level (strong) music signals are present, since they can 
mask background noise. During loud passages, therefore, the 
filter circuit is at maximum bandwidth (left), passing all fre- 
quencies. During soft passages, when background noise is 
audible, the filter may operate at minimum bandwidth, grad- 
ually reducing the higher frequencies where noise is present. 
This continuous filter action is designed to cut noise with 
the least possible influence on music signals. 
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CUT STRAIGHT WITH 


L TOOL USERS 
Use "STRATE-CUT' Cutting Guide with 
any portable circular saw, Jig saw Ог 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Rip 4'xB8' sheets down the center; trim 
1/16" off a door. Make precision 90° 
cuts, tapers, angles, dados, bevels, 
| grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works: 


(1) Patented ‹ connector joins and санана 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl., 
only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-29 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 


DO-IT- 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


5200 


(including movement 
and dial) 

* Factory direct 
prices 

e Heirloom quality 

e Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

* Easy to assemble, 
parts pre-cut 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

e Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 

Write for FREE 
color catalog 


EMPEROR’ 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURERA 
OF GRANDFATHER CLOCKS 
Dept. 851 Emperor Industrial Park 
Fairhope, Alabama 36532 


Noise suppressors 


[Continued] 


crophone inputs. Companders are 
useful for live recordings since they 
help capture the full dynamic 
range of music. You can use them 
for live recordings if your amplifier 
or preamp has mike inputs that 
work through the tape-recording 
jacks. Other options: Buy a pair of 


low-noise mike preamps, or use a 
stereo mike mixer with high-level 
outputs. 


Single-pass suppressors 


Companders аге sometimes 
called two-step or double-pass de- 
Continued 


Two-step companders that squelch tape hiss 
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A CHANNEL NOISE REDUCTION SYSTEM 


The DBX model 122 and 124 (above) 
as well as the MXR device (left and 
below) are companders for home re- 
cording. They compress music signals 
before they are put on tape and expand 
them during playback. This serves two 
purposes: It fits musical material: with 
a wider dynamic range than normal 
onto tape, and it eliminates audible 
tape hiss. Both companders compress 
the volume range of music to half its 
original spread (diagram). Loud pas- 
sages are left unchanged, while very 
loud passages are attenuated to half 
their original strength. But moderate- 
to-soft passages, where most music is 
found, are boosted to twice their origi- 
nal values. As a result, even the quiet- 
est program material becomes louder 
than the hiss also on the tape. On 
playback, the signal taken from the 
tape is expanded and compressed back 
to its proper level. The restoration of 
moderate-to-soft passages to their orig- 
inal levels also cuts tape noise. 


Noise suppressors 


vices because both encoding and 
decoding of the signal is necessary 
during recording and playback. I 
also tried so-called one-step or sin- 
gle-pass noise fighters that reduce 
noise already present on tape, 
discs, or broadcasts. The Burwen 
DNF 1201A' dynamic noise filter 
($379) and Phase Linear Series 
Two preamp ($650) both have 
effective hiss-reducing circuits. 
Phase Linear's $349 model 1000 
offers the noise-reduction functions 
without the preamp. 

Both of these devices rely on the 
fact that moderate-to-loud music 
effectively masks or drowns out 
background noise. They have cir- 
cuits that in effect turn the volume 
down (but let music through) dur- 
ing quiet passages, when noise is 
most objectionable. 

As with most such accessories, 
the Burwen 1201A has its own tape 
inputs and outputs and a tape- 
monitoring button. It also has an 
additional button used to feed a 
noise-reduced signal to a tape deck 
for recording or to route the record- 
ers playback signal for noise re- 
duction. In other words, you can 
reduce the hiss on a record for 
dubbing on tape, then reduce the 
tape's own hiss during playback. If 
the recorder has a Dolby system, 
you can use that, too, for still 
cleaner playback. 

The 1201A proved effective 
against hiss and moderate record- 
surface noise. It had some trouble 
with severe surface noise—a chal- 
lenge for any noise-reduction sys- 
tem. The 1201A also reduces the 
background noise on stereo FM. A 
combination of pushbutton level 
selectors and a sensitivity control 
gives the 1201A considerable flexi- 
bility. But it also makes using the 
unit a bit fussy. The manual, for 
example, recommends different set- 
tings for piano music and brass. 

The Phase Linear preamp has a 
combination of circuits called the 
Autocorrelator and the Peak Un- 
limiter /Downward Expander. They 
were quite effective against the 
hiss on tape and records, and 
reduced the noise from weak FM 
stations enough to make them lis- 
tenable. There is no fussiness with 


this system. The initial setting of a 


threshold control doesn’t normally 
require readjustment. 

The Peak Unlimiter circuit 
boosts the highest level signals by 
1.5 dB to compensate somewhat for 

Continued 
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Trailer people know it as the 
finest travel trailer built in America. RE 

Step inside and see for yourself. ку o 
That sleek aerodynamic styling contains , 9 
a unique world of luxury and livability. de С 

Avion's exclusive suspension, T an 
its painstaking construction, its 
technical excellence — all make 
it one of a kind. 

Perhaps 1979 is your 
year—for Avion. 


For information write: Fleetwood-Avion 


Drawings and instructions for this display model of a 


T" BROOKE CANNON ON A CENTER PINTLE BARBETTE CARRIAGE 


Are featured in the March 1979 issue of LIVE STEAM — 
The monthly magazine for all Live Steamers and 
Amateur Machinists. Enter your subscription now for 


LIVE STEAM 


Post Office Box 581-U 


Traverse City, MI 49684 

$16.00 per year in U.S.A. 

$18.00 other countries. 
For credit card orders call TOLL FREE day 
or night, ask for operator 379; All domestic 
states call 1-800-824-7888 except 
California residents, call 1-800-852-7777. 
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BY FLEETWOOD 


Dept. M29 , PO. Box 7638, Riverside, CA 92523. The World's Largest Manufacturer of Recreational Vehicle 
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the restrictions put on signal peaks 
during recording. The so-called 
Downward Expander sounds con- 
fusing, but it simply reduces low- 
level signals that have been 
boosted above background tape 
noise during the recording process. 

Neither the companders nor the 
Burwen and Phase Linear units, 
however, were designed to elimi- 
nate impulse noise, the abrupt 
clicks and pops caused by disc 
defects or dirt. I tried three devices 
designed just for this task. One, the 
SAE 5000, costs $200. 

Properly adjusted, the 5000 was 
fairly effective at eliminating pops 
and clicks on discs in reasonable 


a really noisy record. Confronted 
with very heavy impulse noise, the 
5000 seemed to clip off the high- 
frequency portion, leaving a kind of 
dull thud—still an improvement. 

The Burwen ‘TNE transient 
noise eliminator is $289, Two front- 
panel controls on this device are 
adjusted with the aid of LED’s. A 
sensitivity knob is turned during a 
passage with low musical content 
until an LED dims. A threshold 
control is also turned until pops 
and clicks are minimized without 
dulling the music. 

I found the TNE did a very good 
job of cleaning pops and clicks, 
even on old records in poor condi- 


be teamed with Burwen’s DNF 
1201A noise filter. 

Garrard’s $200 Music Recovery 
Module also did a good job of 
reducing impulse noise from discs 
in reasonable condition. It at least 
dulled extreme transient noise from 
records in very poor condition. 

Is noise-reduction gear worth the 
investment? That depends on what 
you listen to and how much noise 
annoys you. If you have a lot of 
record favorites that are scratched, 
an impulse-noise-reduction device 
can eliminate a lot of listening fa- 
tigue. Other equipment can be se- 
lected so you can make noise-free 
recordings, or to clean up the hiss 


condition. It was less effective with tion. The TNE 7000 is designed to from prerecorded music. fs) 
Click-and-pop noise suppressors 
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Impulse noise-reduction devices 
have circuits that can detect the fast 
rise and decay times (above) that 
characterize clicks and pops from 
phonograph records. They also have 
some kind of delay circuit so the 
impulse noise is eliminated before it is 
heard. The SAE 5000 and Burwen TNE 
plug into amplifier tape jacks; Gar- 
rard's Music Recovery Module has a 
built-in phono preamp and plugs into 
an auxiliary input. The action of the 
noise-suppression circuit in the Gar- 
rard unit is shown above. When a 
scratch or other impulse noise is 
detected, the circuit "turns down the 
volume" during the transient noise, 
then brings it back up when the noise 
has passed. Despite its high speed, 
this fading effect is smooth. 
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If it feels like somebody else is 
-— all the money, maybe it's time - 
you looked at NRI home training 

for TV and audio technicians. 


No matter how hard you try, mm 
there are some jobs that just seem to Ж 
go nowhere. And others so monot- § 
onous, they drive you up the wall. 
While all around, you see people 
enjoying what they do and making 
a good living at it. 


NRI Can Set You Free 

There's a way out of the rut. 
NRI home-training in TV and audio 
servicing. At home, in your spare 
time, you can learn to become a TV 
electronics technician. Qualified to 
hold down a good paying job as a 
serviceman or troubleshooter. Even 
start your own full- or part-time 
business. And you learn at your 
own pace without quitting your 
present job. 


Learn by Doing, 
Actual Bench Experience К 
NRI is more than book learn- ® 
ing. Sure, we give you all thefunda- e ammm | ms 
mentals and theory. But it's reinforced color TV, introduce and correct typical ^ it has for 63 years and more than a 
with practical experience every step of service problems. You even assemble ^ million students. 


ecco 


the way. In our Master Course, you test т mn that you use for learn- Send for Free Catalog... 
build actual electronic circuits and test Ng апа earning. | No Salesman Will Call 
them. You construct a 4-channel Е Your equipment includes a Get all the facts on how NRI 


color pattern generator, advanced de- 
sign 5” triggered sweep oscilloscope 
and CMOS digital frequency count- 
er... the basic tools of the pro. In 
addition, you build the 4-channel 
audio center and 25” color TV while 
performing more than 120 in-set, paid card today and see if you can’t 


power-on experiments that give YOU nake more of yourself in this wide- 
real bench experience while you learn. open field. If card has been removed, 


Ask the Professionals write to: 
A documented national survey 


<= i 


tunities for you. Send for our free 
catalog describing lessons and equip- 
ment, other courses in digital compu- 
ter electronics, CB radio servicing, 
communications, and more. No 
salesman will call. Mail the postage- 


confirms for the second time that al- NRI Schools 
most half the professional TV service- McGraw-Hill Center for — 
Continuing Education 


men have had home-training. And 

among them, they recommend NRI as 
first or only choice by more than 3 to 1! 
That's because NRI training works, as 


3939 Wisconsin. Avenue 
Washington, D.C. 20016 


€ 1979 A.J. REYNOLDS TOBACCO CO. 


sacrifice 
great flavor 
to get 
OW tar. 
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э сор? satisfaction. Finding that in a low-tar smoke wasnt easy. 
n i “But then I tried Vantage. Frankly, I didnt even know 
d Be Vantage was low in tar. Not until I looked at the numbers. 


"Thats because the taste was so remarkable it stood up 
to anything Id ever smoked. 
e "For me, switching to 
"em b Vantage was an easy move to 
." make. I didn't have to sacrifice a thing." 


#2 


Peter Accetta 
Mew York City, New York 


` FILTER 100's: 10 mg. "tar", 0.8 mg. nicotine, FILTER, MENTHOL: 5 


11 mg. "tar", 0.8 mg. nicotine, av. per cigarette, FTC Report MAY 78. sed H 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. B | 
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PS ratings— 

test report in a nutshell | 

Fue] economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. 


Mustang 
Turbo 


Firebird 
TransAm 
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By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Fifteen years ago, the original 
Mustang sparked the incredible 
pony-car phenomenon. Soon there 
were Barracudas, Camaros, Chal- 
lengers, Cougars, Firebirds, and 
Javelins—with a following so zeal- 
ous that not even the energy crisis 
could eliminate the cars. Now the 
smoldering embers of the aging 

Continued 


left): 228 Camaro, Firebird TransAm, Mustang Turbo, AMX. 
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AMX has convenient split rear seat, 
allows carrying passenger and cargo 
simultaneously in the rear. With the seat 


Camaro and Firebird are being 
fanned by a striking new Mustang 
and a revamped AMX. 

Leading the pack is the new 
Mustang, with a turbocharger Ford 
mated to the proven 140-cu.-in., 
four-cylinder Pinto engine. The 
goal was to combine the light 
weight and fuel economy of a four 
with the power of a small V8. 

Our tests confirm they have suc- 
ceeded. The Turbo is definitely 
quicker than last year’s V8-pow- 
ered Mustang II King Cobra [PS, 
July ’78], and its power curve is 
well suited to a variety of driving 
situations. 
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fully folded, cargo area holds a generous 


a 


24.8 cu. ft., but lacks security cover to 
hide valuables. 


A key to the ’79’s better perfor- 
mance is that its curb weight has 
been reduced 300 pounds. In small 
cars, a 10-percent weight reduction 
can mean a giant gain in perfor- 
mance or fuel economy, or both. In 
the case of the Turbo, it was both. 

The new car was slower than the 
350-cu.-in. Camaro and the 403- 
cu.-in. Firebird, but quicker than 
the 304-cu.-in. AMX. But remem- 
ber, that's against engines more 
than twice its size. 

In fuel economy, Mustang is the 
clear winner, EPA ratings peg the 
Turbo at 21 mpg in city driving, 
while the TransAm, 728, and 


EPA fuel mileage (mpg) 


P pee 

5925458 

25 es Ee 5 

2- = ON < 
City 21 14 16 13 
Calif. city E 17 13 13° + 


* With automatic transmission only 
+ 304 V8 not available in California 


AMX are rated at gas-guzzling 
levels of 14, 16, and 13 mpg respec- 
tively. 

Keep in mind that even though 
the turbocharger provides small- 
engine fuel economy and big- 
engine power, we're talking about 
an either/or proposition. You can't 
have both at the same time. The 
beauty of the device is that it 
provides a choice. You decide 
which mode is best. 

The performances of the V8's in 
the TransAm, Z28, and AMX are 
highly predictable. And the excite- 
ment of kick-in-the-pants accelera- 
tion is still there, though to a lesser 
degree in the AMX, because of its 
rather tame 125-hp engine. 

'Two equally predictable but less 
desirable features were found on 
our test cars: high noise levels and 
very poor rear-seat room. All the 
cars got uniformly low marks for 
noisy interiors. 

They were also given low grades 
for poor passenger space. We've 
already noted the problems with 
the TransAm and Camaro in pre- 
vious tests. However, the new Mus- 
tang and AMX aren't much better. 

The smaller AMX looks poorest 
in virtually all interior dimensions. 
But one redeeming feature of the 
hatchback AMX is that its rear 
compartment is a real luggage- 
swallower when the rear seat is 


. folded down. 


It takes big money to travel in 
pony-car company these days, if 
you want all of the features the 
manufacturers are pushing. For in- 
stance, the price of our test Mus- 
tang jumped more than 50 per- 
cent—from $4071 to $6582—when 
extras such as the turbocharged 
engine and Michelin TRX wheels 
and tires were added. The turbo 
option boosted the price a whop- 
ping $542. But even that pales next 

Continued 


= 
ЫШ 
= 
ж 


Mustang's sticky TRX tires took some 
getting used to, but made it easily the 
fastest in slalom and high-speed lane 
change (shown). Here car exits the 
second right turn under full power (note 
its nose-up attitude). 


Your insulation's effectiveness 
can be reduced if you 
don't have a vapor barrier. 


Now, a latex vapor barrier that goes on like paint. 


Why you need a vapor barrier... 


1. Warm moisture from inside your 
house penetrates exterior walls. This 
moisture can condense and freeze in- 
side cold outer walls. Insulation and 
building materials get wet, frost forms, 
and heat is conducted to the outside. 


outside 


2. One coat of Insul-aid'M puts a vapor 
barrier on your interior walls. Keeps 
most of the warm, moist healthful air 
inside. Your insulation stays drier, 
more effective. Helps keep fuel bills 
down! 


Your family produces gallons of 
moisture a day. 

That's right, the average family of four 
produces 4 or more gallons of moisture 
each day. Just from taking showers. 
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Washing dishes. Washing and drying 
clothes. Cooking. Breathing and per- 


spiring. And if you have a humidifier, 
you'll produce gallons more moisture 


every 24 hours. 


Independent tests show one coat of 
Insul-aid can cut heat loss through 
walls up to 20%. 

If you're planning on painting, plan 
on using Insul-aid. And remember... 
you сап do it justaroomatatime,and 
only the interior walls that face the 
cold outside. In most rooms, that’s 
just one or two walls plus the ceiling 
(but only if beneath cold attic space). 
And you'll cut heat loss through those 
walls up to 20%. 


Insul-aid helps protect 
exterior damage, too. 

Vapor from inside your 
home - penetrating exterior 
walls - also causes ex- 


terior damage. The lack of a vapor 
barrier inside is the major cause of 
paint failure on the outside: peeling, 
blistering, staining can occur. /nsul- 
aid keeps up to nine times more moisture 
inside. 


Insul-aid exceeds FHA standards. 
Minimum property standards of the 
Federal Housing Administration call 
for a vapor barrier having a vapor trans- 
mission rate not exceeding / perm to 
be installed on the warm side of the 
walls (except for unfurred masonry 
walls)./nsul-aid more than meets this 
standard. 
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VAPOR BARR 
sig. PRIMER-SEALER 
UNE GALLON 31851 


Your Glidden dealer has a “Keep the 
Warm Inside" brochure with the whole 
story. And he has the 
Insul-aid you need 
to do it. 


Glidden 


s/c ,GLIDDEN COATINGS Б RESINS 


SCM CORPORATION, CLEVELAND, OHIO 44115 


PS car lest & driving report 


to the breath-catching $1329 for the 
Firebird's TransAm package. 

So, even heavily loaded with 
options, the Mustang and AMX 
should both be well below the 
$9000+ price tags of the TransAm 
and Z28. That alone should make 
the Ford and AMC cars very 
attractive alternatives. 


Mustang Turbo 


Since the Turbo is the subject of 
a 5000-mile report on page 49 of 
this issue, we'll be brief. 

Visibility is excellent. The driv- 
ing position is good, but does need 
some attention to improve the 
steering-wheel location. 

Interior room and trunk space 
are the best in the group—although 
far from satisfactory. The seats 
lack adjustable backs, and weren't 
very comfortable. But they did not 
grow more uncomfortable on long 
trips. 

Engine response was very good, 
and handling was unquestionably 
best in the group, greatly aided by 
the TRX tires. 


Firebird tied Z28 and AMX in slalom 
(shown), beat them in lane change, but 
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The new Mustang isn't perfect, 
but it's awfully good considering 
that it's right out of the box. 


228 Camaro 


The Z28 remains basically the 
same car we tested last July. It 
hasn't changed much because GM 
would like to replace it and the 
Firebird. Like the Firebird, the 
Camaro is a “too” car—too old, too 
inefficient, too small inside, 20 
inches too big outside, 1200 pounds 
too heavy, and uses too much gas. 

Driving the Z28 up Manhattan’s 
West Side Highway, the car still 
skipped along the washboardy sur- 
face, but always went where it was 
pointed. There were more rattles 
and squeaks than in the ’78. Most 
were caused by the glass-paneled 
T-roof, which allowed additional 
chassis flexing. 

The interior remains the most 
Spartan of the pony cars. It ap- 
pears the designers compromised 
somewhere between the perfor- 
mance and luxury looks—and it 
doesn’t come off. 
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fell short of Mustang in both. Electronic 
timers assure accuracy. 


Don't think we've changed our 
opinion of the Z28; we haven't. We 
just wanted to remind you there 
are some trade-offs. But if a big, 
noisy, fun-to-drive sporty car is 
what you want, you'll love it. 


Firebird TransAm 


Much of what we said about the 
428 applies here, since the two cars 
are actually the same chassis with 
different drive trains. Yes, the Fire- 
bird is 200 Ibs. heavier, and it does 
have poorer fuel economy, but GM 
can't build enough of them to satisfy 
demand either. 

Our Firebird had the same glass 
T-roof as the Z28, so we found all 
of the same rattles and squeaks on 
rough roads—where their rides 
were virtually identical. We were 
surprised when the TransAm tied 
the lighter 728 in the slalom how- 
ever, and actually beat it in the 
high-speed lane change. 

The only power train we could 
obtain for this test was the 403 
automatic, because  four-speeds 
were being stockpiled for a special 
edition, 10th anniversary Trans- 
Am. Even with the automatic and a 
low-ratio rear axle, the Pontiac was 
within 0.1 second of the Z28's zero- 
to-60-mph time. The TransAm’s 
seats were the least comfortable of 
the group, not in keeping with the 
$9500 price tag. Almost everything 
else was. 


AMX 


The AMX name isn't new, but 
the car is. It's a special model of 
the Spirit, a variation of the old 
Gremlin. The AMX has all the 
stripes, decals, spoilers, and fender 
flares, but it looks better than it 
performs. 

Its the smallest outside, and 
that is both a help and a hindrance. 
It's great for parking, but the short 
wheelbase and squirmy tire tread 
make it snaky in hard maneuvers 
like the slalom and lane change. 

We had two problems with the 
car. First, the brake pedal went 
nearly to the floor without tripping 
the brake warning light. Then a 
couple of wires fell against the 
exhaust, causing minor arcing. 

On the plus side, the AMX is 
roomy for its size, reasonably re- 
sponsive, has better visibility than 
the Camaro or Firebird, and has a 
generous cargo area with a con- 
venient split rear seat. The ride 
and comfort are both fine, and the 
normal handling is good. 

For specs and test results, turn page 


` The 
Ultimate 
Lockbac 


The Uncle Henry Bear Paw“ 
by Schrade 


Pivot Post/Lock Bar of Schrade + Steel” 
makes the Bear Paw completely rust resistant; 
insures the most rigid, durable construction 
ever offered in a lockback knife. 
The 342" blade of rust resistant Schrade + 
Steel opens and closes easier than any other 
lockback. 
The handles are WondaWood® and the 
: bolsters and linings are solid brass. It comes 
де ©————› with а top-grain, steerhide sheath. 
eH TL | Each knife is serialized, and guaranteed against loss for 1 year 
from date of warranty registration. 


. The 
Ultimate 
Guarantee 
If you lose it, Uncle Henry 

will replaceit free. 


Schrade Cutlery Corp., New York 12428 


With Elmer's Carpenter's Wood Glue 
you don't need a pros hands 
to it the pros touch. 


w-— IO ? 
"is das Sor "y 
TE, у BOLD че ER 


Y» n ы. “Grabs” instantly. 
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Aligns easily. 
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Elmer's? Carpenter's Wood Glue is a 
special wood glue for all your woodwork- 
ing projects. It penetrates well in hard 
and soft woods and forms a heat and 
water resistant bond that's stronger than 
the wood itself. 


* As defined by Federal Hazardous Substances Act. 


It's also better because it "grabs" imme- 
diately and dries fast. Yet it allows 
realignment before it sets. So you can 
join surfaces as soon as it's applied. 


Elmer s. When results count. 


Elmers Carpenter s Wood Glue is also 
sandable, paintable and gumming 
resistant. Its non-toxic*, solvent-free 
formula also washes off your hands 
and project with water. So you wont 
get light spots when you | 
stain near glue joints. 
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Ford Mustang Turbo, Pontiac Firebird TransAm, 
Chevrolet Camaro Z28, and AMC AMX— 


dimensions, specs, and test results 


DIMENSIONS amni 


Wheelbase 
Overall length 
Overall height 
Overall width 
Track, F/R 

Ground clearance 
Front headroom 


| 3 5B Eu 


eee ne кп n 


LE 


а d d а d od 


on pr^ 5 FE 


*o* нн on 9 


Front hip room ............ 


Front legroom 
Rear headroom 
Rear hip room 


Rear legroom (min. а | 


Кеаг knee room (min.) . 
Couple distance ........... 


SPECIFICATIONS 
Engine type н 


Displacement (cu. in./L) 


. In-line four, OHC, 


Compression ratio ......... 


Carburetion 
Net hp @ rpm 
Net torque @ rpm 
Transmission 
Axle ratio 
Tire make 
Tire type 
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Tire size 
Steering 


Overall steering ratio 
Turns, lock to lock 
Turn diameter (ft.) 


Front suspension .. 
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turbocharged 


140/2. 3 


45р speed manual 


rae 


TRX, steel- 
belted radial 


190/65R 390 


.. Rack and pinion, 


Bob kb boh OR 


power, variable 
ratio 
em 1-14.2:1 


| 37. 36 
Independent, struts, 


with separate coil 
springs on lower 


Te 6 


A bb. 

185 @ 3600 
315 @ 2000 
3-speed automatic 
2.41:1 


General 
Steel-belted 
radial 


225/70R15 
Recirculating ball, 
power, variable 
ratio 

16.5-14.3:1 

2.41 

38.9 

Independent, 
single lower control 
arms, coil springs 


Chevrolet 
Camaro 


728 

108.0 
197.6 
49.2 
74.5 

61.3/60.0 


350/5.7 

8.2:1 

4-bbl. 

175 @ 4000 
270 @ 2400 
4-speed manual 
3.73:1 

Goodyear 

Custom Steelguard, 
steel-belted 
radial 

GR70x15 
Recirculating ball, 
power 


13.1:1 

2.61 

38.5 

Independent, 
single lower control 
arms, coil springs 


71.1 


4-speed manual 
дз! 

oodyear 
GT Radial, 
aramid-belted 
radial 
ER60x14 
Recirculating ball, 


power 
17.0:1 

3.0 

11.5 

Independent, struts | 


on lower control 
arms, coil springs 


control arms on upper arms 
Rear suspension .......... Rigid axle, four Salsbury, multiple- Salsbury, multiple- Hotchkiss, leaf 
locating arms, coil leaf Springs leaf springs springs 
springs 
А " А Front stabilizer-bar 
Despite tamer engines, today s pony diameter (їп.} ............. 1.12 1.25 1.125 0.88 
cars still have reasonable performance, Rear stabilizer-bar 
? à i , diameter (in.) ............. n.a. 0.750 0.625 0.75 
combined with epis looks, р Brakes o ум Discidrum Disc/drum Discidrum Discidrum 
amics, plus new options like rake swept area (sq. in.) .. 244.4 6.4 326.4 . 
and aerodyni ез E Р Fuel tank (ра!) .......... 12.5 20.8 21.0 21.0 
stereo, T-roofs, and ; Trunk space (cu. ft.) ...... 10.0 7.3 6.4 24.8 * 
Liftover height (in.) ........ 32.0 27.3 27.2 28.8 
F/R weight distribution (96). 57/43 57/43 55/45 59/41 
ea malt PTT IR weight distribution (96). 
PS serviceability ratings БУС КЕ اوی‎ $4071 $6299 $6115 35889 
v.d Price as tested ............ 8 $94 $ 
How easy is it to ser vice our test Major options on test car ... Turbocharged А/С $529, special- А/С $529, custom VB engine $250, 
cars? To give you an approximation e var edition package zem pied $330, rey steering 
: NDA | tires ; with sun roo Е. Г 2, moon roo 
of how easy (or difficult) it is to per- wheels $289, $1329, cruise power windows $178, AM/FM 
form various key service operations, m SEN control dank ee 5242 AM FM stereo $236 
Е , | , console power windows eels i 
we examine each test vehicle. The $140, AM/FM $132, rear stereo tape $335 
numbers mean: 1, very difficult; 2, stereo tape $243 defroster $99 
difficult; 3, average degree of diffi- TEST RESULTS 
culty; 4, easy; 5, very easy. Acceleration (sec.) . : 
60 mp 11.7 10:5 10.4 13.4 * * 
25-70 mph ............ 12.6 12.3 10.9 ]53** 
Brake test (cool) 60-0 mph 
= pE o | Stopping distance (ft.) ... 143 172 137 147 ** 
Rosa m Pedal pressure (Ibs.) . 100 60 60 60 ** 
та $5 ES X Disc temperature (°F) .... 110 222 128 187 ** 
35 tf всу Ж Brake test (hot) 60-0 mph 
ЕБ be ON © Stopping distance (ft.) ... 172 146 156 179 ** 
Checking fluid levels: al pressure (Ibs.) .... 100 150 110 651" 
Battery 4 5 5 4 Disc temperature CF) .... 438 427 427 500 ** 
Master cylinder 4 4 5 4 Interior noise @ 60 mph (dBA) t 71 73 74 ** 
Windshield washer 5 5 Б 5 Handling test (mph) ....... agr 62.4 60.0 60,0 ** 
Engine oil 3 2 4 3 Maneuverability test (mph) 30; gt 29.1 29.1 29.] ** 
Coolant 5 5 4 5 
F TEST CONDITIONS: Ambient temperature 62/* * 52°F; humidity 60/**32 percent; barometric pressure 30.0/** 30. Linches Hg 
Checking the engine: "With rear seat folded ^ **Second day of testing 
Spark plugs 4 1 2 2 
Distributor 2 1 3 3 
Carb adjustment 3 1 3 2 
| Oil filter 1 3 3 2 
| Oil fill 3 3 4 4 
нарс. poen: à ga f " — T i 
pper radiator hose | | | | | 
Upper radiafor hose $ $ 3 Performance comparison with selected '77 and '78 models 
Heater hoses 4 1 2 
; . 1978 1978 1977 1978 1978 1978 
cae Rotts bulbs: 3 3 3 3 Ford Pontiac Chevrolet Chevrolet Mazda BMW 
Taillights 3 3 2 2 Mustang _ Firebird Monza Camaro RX-7 320i 
Front running lights E 3 3 3 Corba II V8 TransAm V8 va Z28 V8 2-rotor 4 
Front parking lights 3 3 3 1 Mpg (city driving) 16 15 18 14 — 17 19 
Front directionals 3 3 3 1 Acceleration O-60 = 
et oe ones ht 1 3 5 : mph (sec.) 14.0 9.5 10.7 10.4 11.2 12.2 
wer TRUE TENS | Brakes 60-0 mph (hot) (ft) 183 139 129 162 157 140 
cee fuses: 2 2 2 2 Handling (mph) 60.0 62.4 70.0 70.0 64.7 64.7 
dois accessibility; 3 3 3 4 Maneuverability (mph) 29.1 29.1 26.8 30.1 28.1 29.6 
Changing belts: 4 3 3 3 траги 
Noise @ 60 Mph (dBA) 74 73 70 73 72 74 
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19 mg. "tar", 1.3 mg. nicotine av. рег cigarette, FTC Report MAY 78. ME >. Ж. 
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The man. The cigarette. 7 
themselves. 
Ordinary cigarettes just с 
Camel Filters has. 
Its blend of Turkish and 
gives him what he smokes 
“А Camel Filters Man un 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Chevy offers more ways to pull your weight than anyone. 
Whatever you're towing, wherever you're going, there's a tough Chevy truck for you. 


Chevy Pickups. see which one really pulls Chevy Blazers. tow up to 6,000 pounds. 
Load up the roomy pickup | the weight. A properly What away totow—on [Апа we offer a variety of 
box, hitch on a trailer and | equipped Suburban tows — |road and off road. Blazer [options to suit your variety 
o—Chevy pickup style. | up to 9,500 pounds* And | not only looks tough, itis  |of needs. 
Коше can be equipped to иша pan = upto —_| tough. it can be equipped Chevy Dealers Have Pull. 
tow as much as 12,000 +4 CUDIC Ieet ої Cargo to pull up to 6,000 pounds е — ! 
pounds? And they'll do with the available Znd seat | of whatever fun you want VR. pi тан dom Cab. 
that towing with plenty of | folded and the available — |to tow. пипа. Blazers and wars 
driver and passenger com- | 3rd seat removed. Or carry | Chevy Vans. in stock. Plus the tough 


fort up front. Seeing А Блез ol If vans fit your life-style, | Chevy LUV pickups and El 

Chevy Suburbans. able seating. ' you'll be glad to know you | Caminos. Many Chevrolet 

Compare Suburban to any can order a Chevy Van to |dealers will lease new 

ordinary wagon and you'll trucks, too. So see your. 

* 7,000-ib.-capacity weight-distributing | dealer now for your towing 
hitch platform available through Chev- | need ©, 


rolet. Larger capacity platforms avail- 
able from outside sources. 
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BUILT TO STAY TOUGH. 


PS 5OOO-MILE TEST 


FORD MUSTANG TURBO 


Mt Washington AUT? 


жыр „Л... 


Strikingly styled Mustang turned heads 


everywhere, even at Mt. Washington. 


The first place our test Turbo went 
was to the United States Grand 
Prix. I took it there to gather reac- 
tions from the huge crowd. It was 
still a few days before the official 
on-sale date, so I expected the 
hard-core car nuts would be espe- 
cially curious. However, I wasn’t 
prepared for what happened. 

Not only did every hard-core 
enthusiast come over to look and 
comment, everyone came over. 
Even hiding the car behind some 
race-car transporters didn’t prevent 
them from finding it. Everywhere I 
took the car, people gawked, and 
wanted to know the price and 
where they could get one. 

Driving the car is just as enjoy- 
able. as you’d hope. Visibility is 
outstanding, with lots of glass area, 
and a high driving position that 
gives a commanding view of the 
road. The driving position is rea- 
sonably comfortable, although the 
steering wheel could be reposi- 
tioned slightly. A tilt wheel might 
even take care of that. 

Regrettably, the seats are just 
average. Also they do not have 
adjustable backs. Fortunately, 
however, they don’t get any more 
uncomfortable on long trips. 

There is sufficient seat adjust- 
ment to make most anyone com- 
fortable up front. At the rear, 
passenger room isn’t appreciably 
better than the average small car. 
Headroom, legroom, and hip room 
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Bystanders not seen here stared the 
entire time car was stopped. 


all seem more than ample up front. 

The heater, defrosters, and air 
conditioner all do their jobs as well 
as you'd want. The heater did espe- 
cially well, despite the engine run- 
ning cold all of the time. 

The Turbo drives around town 
or on the highway just about like 
any other car. Yes, if you stab the 
accelerator hard you can get into 
the turbo boost, but it's very gentle 
and progressive. 

The best thing to remember 
about driving the Turbo is to use 
the boost as little as possible, to 
preserve fuel economy. There’s a 
little boost indicator light you can 
watch. Just before it comes on, you 
can hear the turbo getting up to 
speed. If you limit your accelera- 
tion to maintain that pitch, vour 
fuel mileage will be better, and 
you'll still have plenty of power. 

Our Turbo had the special TRX 
suspension package. It consists of 
Michelin TRX tires |PS, Sept. 
"|8], special forged aluminum 
wheels, and specially selected sus- 
pension components. 

On smooth pavement, the TRX’s 
stick uncannily. On rough pave- 
ment, though, they’re a bit boun- 
cier than some other tires. They do 
take a little getting used to, but 
once you learn that rough-pave- 
ment feel, and their high-cornering 
limits, you’ll love them. And you'll 
love them in rain and mud, as well. 

The overall performance of the 


car is quite good. It isn’t a fire- 
breathing monster, but it is faster 
than many cars with big V8’s, if 
you want to use the power. Han- 
dling and feel are both very good, 
although the TRX’s do take getting 
used to. 

The advertised EPA fuel-econo- 
my rating for this Mustang is 21 
mpg, and you'll get it if you drive 
wisely. Remember, you can't have 
the power and the economy both at 
the same time. You must decide 
which to use. 

The Mustang's normal braking is 
very good. However, we twice had 
problems on our hot-brake test, 
where we heat the brakes past what 
you'd ever subject them to, then 
make a panic stop. Both times, the 
rear brakes locked, and the car 
veered to the left, through the lane- 
marking pylons, despite my cor- 
recting for the skid. I'd have hit 
whatever was in the left lane. 

We did have an unusually high 
number of problems with this car, 
but it was a very early car. The 
special Turbo parts had to be 
brought to the assembly line to 
build our car, since Turbos were 
not then in production. 'That's sel- 
dom a good situation. 

Most problems were trivial and 
quickly fixed: a heat-shield rattle, a 
loose exhaust hanger, a door that 
needed adjustment, a “low fuel” 
light that came on at 75 full, and a 
dead “washer fluid" light. 

There were only two serious dif- 
ficulties. A distinct rumbling like a 
bad wheel bearing or U-joint was 
rapidly taken care of. A sudden 
over-heating was diagnosed as hav- 
ing been caused by a leaking hose 
that dropped the coolant level to a 
point where it couldn't do its job 
on a particula: ly long hill. 

On my next-to-last long trip with 
the Turbo, I had great plans to 
take it to the top of New Hamp- 
shire’s Mt. Washington, where the 
severest weather in America has 
been recorded. It’s the best place in 
the East to test a car in cold and 
snow, and at high altitude. 

They really were great plans, 
too. Unfortunately, as W.C. Fields 
once said about Poughkeepsie, “I 
went there once, but it was 
closed”—by the same high-altitude 
snows I had driven halfway across 
New England to get into. Oh, well, 
it would have been nice, but Mr. 
Ford’s pony still got quite a thor- 
ough workout.— Ed Jacobs 
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DETROIT REPORT 


By JIM DUNNE 


Ford stops Stirling 


After a half-dozen years of research, 
Ford has stopped development of the 
Stirling engine, so it can "concentrate 
on engines of the 1980's.” The exter- 
nal-combustion Stirling held great 
promise for fuel economy and emis- 
sions, but its development stretched 
into the 1990's—too far ahead for 


Ford. "We have to devote our re- 
sources to Proco, diesels, dual-dis- 
placement (engines), and (alternate) 


engine materials, and that's why we 
pulled out," said a Ford executive. 
Ford's Stirling was being developed as 
part of an eight-year, $50-million co- 
operative project with the federal gov- 
ernment. Only one Stirling-powered car 
was built. “It’s still a good engine,” 
the Ford man continued. “We're not 
knocking it. It shows a lot of promise." 


Rabbit pickup 


The long-rumored Rabbit pickup will 
soon begin production at Volkswagen's 
Westmoreland, Pa., plant, as the first 
part of an expansion of VW's product 
line. The new vehicle will feature 
compact dimensions (like those pick- 
ups imported from Japan) and a half- 
ton capacity, but will differ from 
imports in that it will use the Rabbit's 
front-drive system. Other advantages 
will include 30-mpg city mileage and a 
wide sharing of parts with the Rabbit. 
A van-type vehicle that would also 
share Rabbit parts is expected after the 
pickup goes into production. 


Alfa's turbo diesel 


Sports-car-oriented Alfa Romeo plans 
to meet U.S. fuel-economy standards 
with a new turbocharged diesel engine 
that will go into production in the early 
1980's. A fuel-injection, gasoline V6 is 
also in the works for both sedans and 
sports cars. Alfa thus becomes one of a 
half-dozen firms looking to the turbo 
diesel as the answer to the economy 
and performance needs of the next 
decade. 


Smaller, front-drive 
Volare and Aspen coming 


Chrysler plans substantial changes for 
the Aspen/Volare series for the 1981 
model year. They'll go the same route 
as СМ  compacts—to  front-drive, 
smaller engines, and smaller exterior 
size. That's why Chrysler is cranking 
up its four-cylinder engine capacity, 
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and part of its reason for buying large 
numbers of engines from Mitsubishi. A 
full line of models will continue, and 
hatchbacks will be offered in the two- 
and four-door sedans. The size change 
will be enormous. More than a foot will 
be cut from overall length, and about 
eight inches from the wheelbase. How- 
ever, the front-wheel drive will allow 
more passenger room inside. By using 
four-cylinder engines, city fuel mileage 
in the mid-20-mpg range will be pos- 
sible. 


Plastic car bodies 


Until now, only the Chevrolet Corvette 
has offered an all-plastic body. The 
reason? The car's low production vol- 
ume has made a plastic body as cheap 
to produce as one of sheet steel. Now 
the dream of an all-plastic sedan is 
close to reality. Plastic parts—both 
body and structural—will soon begin 
replacing metal. The cost difference is 
now down to zero for many parts, and, 
with their lighter weight and better 
corrosion resistance, plastics are get- 
ting their biggest push ever for use in 
passenger cars. Before massive 
changes are made, however, look for 
selective introduction of plastics in 
things like deck lids, inner panels of 
doors and hoods—and even frame 
cross members—in 1980-81. 


Cordoba, Magnum shrink next 


Chrysler Corporation’s current Cordo- 
ba and Magnum body styles will be 
dropped next year, and will be 
replaced by luxury versions of the 
Aspen/ Volare body. It's not clear just 
how they'll fit into the lineup alongside 
LeBaron and Diplomat, but their new 
styling and extensive trim will set 
them apart from anything the company 
now builds. Little new will be offered 
in the way of engines, transmissions, 
or suspensions. Instead, they'll feature 
high luxury and an abundance of 
convenience features. 


Front drive for 
Starfire and Skyhawk 


Oldsmobile and Buick are planning 
sporty new models of Starfire and 
Skyhawk, based on GM's upcoming 
"X" bodies. They'll offer sporty styl- 
ing, with essentially the same drive 
train planned for Omega and Skylark. 
Their wheelbases will be 104 inches, 
and a two-door hatchback will be the 
only body offering. These new cars, 


which will break from the current “H” 
body group that now includes Monza 
and Skybird, are set for mid-1981 
introduction. 


Small-engine shortage 


Four-cylinder engines are in big de- 
mand among U.S. auto makers. And 
there's a mad scramble on, as Detroit 
is finding out there aren't enough to go 
around. As its Proco engine project 
lags behind schedule, Ford is lookirg 
for four- and six-cylinder diesels from 
any source, even abroad. in the next 
few years, Chrysler will supplement its 
own fours and those it imports from 
VW with a million from Mitsubishi. 
And AMC is examining Renault's 
lineup to find a four it can use in addi- 
tion to the Pontiac engine it plans to 
use next year. 


Tough dieting 

Now the auto companies are starting 
the really tough weight reduction on 
all of their cars, to meet the 1985 fuel- 
economy standards. The first round 
was relatively simple. Most cars have 
shed 600-800 pounds, and another 
800 will come out of the full-size cars 
before 1985. But it won't be easy. 
Instead of making cars smaller, Detroit 
will use lighter materials. Designers 
are hoping that the use of thinner cast- 
ings, special alloys, and smaller drive 
trains—plus substituting plastics for 
metal components—will go a long way 
toward meeting the tough federal fuel- 
economy standards. 


Special Seville styling 


The front-drive 1981 Cadillac Seville 
will have a unique look—different even 
from the Eldorado, whose drive train it 


will share. The front will be typical 
Cadillac, with a heavily chromed, 
rectangular grille, and a high, level 


hood line. At the rear, the back light 
will be less upright, to blend into a 
sloping line at the rear of the fenders. 
However, the bustle-back look will 
remain. The trunk will be boxy, and 
stand above the sloping fender lines. 
"|t looks a lot like a Daimler saloon 
(sedan)" is how one competitor de- 
scribed the profile. 


Smaller V8's 


V8's with displacements as small as 
were common in the 1950's will be 
showing up in the next few years. 
Small V8's are proposed, or in the 
works, for just about every auto maker. 
Ford is committed to a 255 for next 
year's mid-size and full-size models. 
Cadillac is working on one in the 250- 
cu.-in. range for its new Seville, to be 
in production by 1982. And Pontiac is 
planning a 265-cu.-in. version of its 
301. The industry breakdown shows 
that V8's will be used for engines larg- 
er than 250 cu. in., while V6's will 
dominate from there down to about 
140 cu. in., where in-line fours and V4's 
will take over. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Oil for Olds Diesel. I recently pur- 
chased an Olds 88 diesel. The owner's 
manual calls for an SAE 30 engine oil 
with API designations "SE" and 
"CD'. Although I've used Pennzoil 
for many years, I cannot find any with 
the designation ‘СЮ’. Does Pennzoil 
make an oil that meets the Olds diesel 
requirements? 

L.J.H., Mountain View, CA 


Most automotive gasoline or diesel 
fueled engines call for SE-CC oil which 
is met by Pennzoil 7-7 in single and 
multi-viscosity grades. The "CD" 
means that the oil passed certain diesel 
engine tests not called for in a “CC” 
oil. Pennzoil has two products which 
meet the SE-CD requirements, namely 
Pennzoil Multi-Duty Motor Oil in 
single grades and Pennzoil Long Life 
Motor Oil in multi-vis grade SAE 
15W-40. For your area, the Multi-Duty 
SAE 30 should be used. 
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Oil and Gas Won't Mix. My new car is 
the first l've ever owned that requires 
lead-free fuel. Гуе read that engines re- 
quiring this fuel frequently have valve 
problems. Would you recommend add- 
ing top oil to the gasoline to prevent any 
future valve trouble? 

J.A. M., Searcy, Arkansas 


Under no circumstances should vou 
add even a small amount of oil to your 
gasoline tank. Top oil would reduce the 
octane of the fuel and increase combus- 
tion chamber deposits, which may lead 
to spark plug fouling and preignition 
which could seriously damage the 
pistons. In your new car, using un- 
leaded fuel, valve wear should not be a 
problem. 


Change For The Better. | started using 
Pennzoil 10W-50 last year, and was 
really happy with the results. But now 1 
can't find it anywhere. Is Pennzoil still 
making this oil? 

J.L., Kellogg, Idaho 


Pennzoil has just recently introduced a 
new product to replace the partially syn- 
thetic P-Z-L 10W-50 motor oil called 
"Pennzoil P-Z-L Extended Life Motor 
Oil". This new I0W-40 motor oil has 
an extended-life formula which saves 
oil changes and helps to increase gas 
mileage. The svnthetic ingredient in the 
original P-Z-L 10W-50 has been re- 
placed by new friction reducers and an 
improved additive package called 
Z-7-Plus. With the excellent results vou 
have obtained in the past vear with the 
P-Z-L I0W-50, we're confident you'll 
experience the same results or even bet- 
ter with new P-Z-L 1OW-40. 


Color-Coded. | recently purchased a 
quart can of Pennzoil SAE 30 and was 
surprised to notice that the oil was a 
dark brownish color. Does this mean 
the oil had been in the container for too 
long a time, or is this merely the natural 
color after refining? 

j K.B.C., Dallas, Texas 


The color of the Pennzoil Z-7 SAE 30 
that you noticed is perfectly normal. 
Prior to additive treatment, the SAE 30 
is an amber color. This color becomes 
more brownish when our Z-7 additive 
package is blended into the mineral oil. 
Within a few miles after being installed 
in an engine, all Z-7 motor oils darken, 
which is a good sign. It means that the 
oil is doing its job and that the con- 
taminants are being held in suspension. 


Two In One. What gear oil would you 
recommend for a Ford F350 pickup, 
with cab-over camper, used to tow a ski 
boat? I was thinking of using an 
80W-90 oil or a 140 weight oil. Also, 
would you recommend using 80W-90 
gear oil for the jet drive of my Berkley 
boat engine? 

R.D.J., Culver City, CA 


For both the differential of vour pickup 
and the jet drive of vour boat, we would 
recommend Pennzoil gear lubricant 
4096 which is SAE 80W-90. A heavier 
gear oil such as SAE 140 would not flow 
properly at cold temperatures in the dif- 
ferential, and is not recommended by 


Ford. 


Some Like it Hot. I recently bought a 
new 1978 camper with hydraulic lifters, 
and will soon be taking it on a trip 
across the Arizona desert. What is the 
maximum oil temperature which can be 
tolerated during this stretch? I plan to 
install a temperature gauge to help keep 
the oil from overheating. 

A.E., Grants Pass, Oregon 


Crankcase oil temperatures should not 
exceed 250*F. for long periods of time. 
For short periods, such as 30 minutes in 
pulling a grade, crankcase oil tempera- 
tures can reach 300°F. or slightly 
higher. This can be tolerated, but if the 
length of time at this temperature is ex- 
tended, oil oxidation may occur with 
resulting oil thickening. An oil tempera- 
ture gauge is very practical. If the tem- 
perature does reach high limits, driving 
speed should be reduced to bring the oil 
sump temperature down. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


BOATING BEAT 


By BOB BLACK 


Trend toward stern drives 


Stern drives are capturing an ever 
greater share of the boating dollar. In 
the 1978 model year, stern-drive sales 
increased more than sales of other 
boat types. And total money spent on 
stern drives exceeded that spent on 
any other class of boat. 

One boat builder who knows how to 
stay on top of such trends is Bob 
Hammond, founder and former presi- 
dent of Glastron Boat Co. His new 
firm, Hammond and Assoc. (Box 6427, 
Austin, Tex. 78762) now has a line of 
10 boats ranging from 17 to 23 feet. 
All but two are stern drives. 

The Hammond  V-2150 (shown), 
new for 1979, is an exclusive stern- 
drive version of the 21-foot Challenger 
developed by George Linder. Linder's 
design is the current holder of the 
Canadian Offshore Kilo Speed Trails. 
The hull has been raced at speeds over 
BO miles an hour (with twin out- 
boards) and is known, says Hammond, 
for its superior handling in rough 
water (note instrumentation). 

Hammond's runabout version of the 
Challenger underwent four months of 
in-water tests. The V-2150 is 2114 feet 
long overall with a 91-inch beam. It 
has a 260-hp engine and costs about 
$14,000. 


How's that again? 

A three-point hydroplane was clocked 

at 58.91 mph in time trials sanctioned 

by the American Power Boat Assn. 
"Yeah," you say. "That item's gotta 

date from 1909, not 1979." Well, 

actually, it was 1978 and the boat, the 
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“Nickel Eagle," was powered by nick- 
el-zinc batteries. The hydroplane, 14 
feet long and 250 pounds, is designed 
for speeds up to 100 mph. Yet at under 
60 mph it broke the world speed 
record for a battery-powered water- 
craft. Its average of 45.76 mph over a 
one-kilometer run was also a record. 

Its sponsor, Eagle-Picher Industries’ 
Electronic Division (Joplin, Mo.), is 
one of the companies pioneering ad- 
vanced battery concepts for electric 
vehicles (see "Exotic New Batteries,” 
this issue). A team from the company 
designed and assembled the speed 
boat to publicize nickel-zinc as a high- 
speed power source. This battery type 
has more than twice the power density 
of a conventional lead-acid auto bat- 
tery, and, claims the company, it can 
be recharged quickly and efficiently. 

The craft was propelled by a Gener- 
al Electric series-wound DC motor that 
generates up to 94 hp. The nickel-zinc 
battery is comprised of four sections 
connected in series. Each section con- 
tains 38 cells and weighs 90 Ibs. It 
produces 200 volts under full-power 
motor load of 350 amps. Total propul- 
sion-system weight: about 600 Ibs. 

This is not the first time Eagle-Pich- 


er has entered time trials to demon- 
strate its batteries. In 1971, the same 
team's “Silver Eagle," using a silver- 
zinc battery, set a world speed record 
for electric cars of 146 mph on the 
Bonneville Salt Flats. 


Little America’s Cup 


As was expected, the articulated wing 
sail sported by the American C-Class 
catamaran Patient Lady IV, wiped out 
the Italian challenger in four straight 
races during the International Catama- 
ran Challenge Trophy meet, sailed off 
Roton Point, Conn. 

The Italians have challenged for 
1980 and will undoubtedly replace 
their hybrid wing/soft sail with a full 
wing and ailerons. The British, Austra- 
lians, Germans, and Danes may also 
take up the C-Class Challenge. The 
nice thing about this class is that it’s a 
development class. The only require- 
ments are that the catamaran be no 
longer than 25 feet, no wider than 14 
feet. and carry a mast with a sail no 
larger than 300 sq. ft. This year, many 
craft used carbon fiber for lightness. 
Other departures from the convention- 
al—in both design and material—are 
expected in the future. 

That's the exciting thing about a 
development class: You can see 
change and evolution. These don't 
always come free, however. Tony 
DiMauro, owner of the Patient Lady IV, 
explains: "These boats are designed to 
the breaking point to make them light 
and fast. If one breaks, that means it's 
underdesigned, so you patch it up.” He 
adds, “If it doesn't break, it's overde- 
signed and you wonder what the hell is 
wrong with it.” 


Short takes 


€ Bayliner Marine Corp. has intro- 
duced nine new  trailerable power 
boats, two new power yachts, and two 
new sailboats. The full line now has 27 
trailerable powerboats, seven motor 
yachts, and eight sailboats marketed 
under the Buccaneer name. That's 42 
different boats under one roof, folks, 
and undoubtedly the biggest selection 
of craft made by any one manufacturer, 
at least in this country. 

© А recent announcement that 
Chrysler “is phasing out its V8 
engines" means, for boat people, that 
the Chrysler Marine 440-c.i.d. marine 
engine will be available only through 
1980. The 318- and 360-c.i.d. marine 
engines (both V8's) will be available 
through 1985. There is also a possibili- 
ty that a new, small displacement V8 
will be introduced in early 1980. 

€ We're pleased to report that once 
again the boating-accident fatality rate 
went down last year. The Coast Guard 
credits improved educational  pro- 
grams, standards, and construction. 
There were 9.6 fatalities for every 
100,000 recreational boats last year. 
Though that's an all-time low, it's still 
far too high: 1312 people lost their 
lives. There's a long way to go. is) 


A quiet car, a roaring success. 


If you can take your eyes off this 
handsome car long enough to go ride 
in one, you'll surely come away with a 
clearer understanding of why America 
has driven it їо the top. 


The quiet zone. 

One of the most pleasing aspects 
of The New Chevrolet is the quiet way 
it moves. Why so quiet? 

For one thing, its tightly welded 
Body by Fisher rests snugly atop с 
sturdy full-perimeter frame, joined by 16 
strategically placed rubber mounts to 
help muffle road noise and vibration. 

Inside, the ceiling is actually an 
“acoustical sandwich? with a thick 
layer of sound-absorbing polyfoam 
backed by hardboard and finished 
in fine fabric. 


Oh so comfortable. 

The ride is impressively smooth and 
comfortable. 

Large coil springs at all four wheels 
help soak up the bumps, while a front 
stabilizer bar helps control sway. 

And to add to your comfort, The New 
Chevrolet surrounds you with generous 
space. I's a 6-passenger car, with more 
head room and rear-seat leg room than 
the 1976 full-size Chevrolet it replaced. 


An accomplished car. 

No other new generation full-size car 
can match The New Chevrolet's record 
of success and accomplishment. 

It became America's best-selling 
car within weeks of its introduction, in 
the fall of 1976. 

It attracted more than a million 


America has driven it to the top. 


1979 Caprice Sedan in Silver Classic Custom Two-Tone. 


buyers during its first two years. 
And now, in its third big year, it is 
still clearly America’s favorite car andthe 
pacesetier for all other cars of its kind. 
The New Chevrolet has paid its dues 
under diverse driving conditions on 
virtually every kind of road. Yet for all its 
success and experience, it is still one of 
the newest new cars onthe markettoday. 


Own it, love it. 

Our feedback indicates a high 
level of owner satisfaction with The New 
Chevrolet. 

What pleases the people the most? 
Things like ride, comfort, and ease of 
handling. Things you can easily check 
out for yourself when you test drive a 
New Chevrolet Caprice or Impala. 

Do it soon, at your Chevrolet dealer. 


The Trojan 


Heavy Duty 


Manual Rivet Gun ^ 
When yeu need some pull 


The MR-66 Rivet Gun is so easy to 
operate, you can do it with one hand. The 
unique slim design of the nose cone lets — 
you get into the hard-to-reach areas easily. ` 
It has no-slip, easy grip handles and pulls — 
all popular Ye”, 5/32" and 3/16" aluminum and 
steel rivets. 


Itsalot of 


Whatever kind of vacation you're looking 
for, you'll find itin South Carolina. 

And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit — 
free! It'll tell you about things to do and \ 
places to stay. And there are maps to show\, 
you how to get there once you get here. ga} 

Wherever you go in South Carolina, ; 
you'll find alotofgreat vacations.]ust : 
clip the coupon to find out how they 
can all be yours. 


FREE SOUTH CAROLINA TRIP KIT 


& : е . 
Name Z 
Address 
City Sate Zip 


South Carolina Division of Tourism, Room 670, Box 78, Columbia, S.C. 29202 
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Diesel Volvo 
due for 1980 


You can't buy a Volvo 244GL D6 
in the U.S. yet, although they're on 
the road in Europe. I got an 
advance look a few months ago, 
first at the car's world premiere, at 
the Paris Auto Show, and then at 
Volvo's Hallered, Sweden, proving 
grounds. 

Since it differs essentially only 
in the diesel engine and related 
hardware, there were no real sur- 
prises. It's still the logical, comfort- 
able, dependable Volvo designed to 
handle the unusual rigors of cli- 
mate and terrain found in Sweden 
(where one accident in 10 involves 
hitting a moose). The car is identi- 
cal to other '79 Volvos, except for 
identification badges, so its ride 
and handling share the same im- 
provements the others received. 

The big news is the 2.4-liter, six- 
cylinder in-line diesel that Volvo 
has developed in conjunction with 
Volkswagen. It has a cast-iron 
block, swirl-chamber alloy cylinder 
head, 23.5:1 compression ratio, and 
a bore and stroke of 76.5 mm and 
86.4 mm. А toothed belt drives the 
overhead cam, and the engine is 
rated at 75 hp at 4800 rpm. 

Volvo's engineers claim the 
244GL D6's top speed is 149 kph 
(about 90 mph), and that its accel- 
eration from zero to 60 mph is in 
the 17.5-second range. Both claims 
seem reasonable. Fuel economy is 
said to be nine-percent better than 
the Peugeot 504 diesel's, and a full 
20 percent better than the Mer- 
cedes 300D's. 

At idle, there was a bit of noise 
outside of the car, but none to 
speak of inside, even when acceler- 
ating. And there were no noticeable 
fumes inside, either. 

One of the big topics of discus- 
sion in the American press group 
was what the car's response com- 
pared to. The eventual consensus 
was that it was close to a '79 Olds- 
mobile Cutlass with the 260-cu.-in. 
GM diesel, which isn't bad at all. 

A station wagon (245GL D6) will 
also be offered when the diesel 
becomes available here, probably 
toward the end of this year. Both 
will be welcome.—Ed Jacobs. 


Five major power tools packaged into one unique, big-capacity unit. 


Whether you're an experienced crafts- 
man, a dedicated hobbyist or a week-end 
"do-it-yourselfer", at one time or another, 
you've probably dreamed of owning a 
complete woodworking shop. And as 
anyone who has ever tried any woodworking 
project more complicated than nailing 
together a birdhouse knows, a table saw 
and maybe a couple of hand-held power 
tools just can't hack it! 

At a minimum, you should have—in 
addition to that table saw—a top-quality 
vertical drill press, a lathe, a boring machine, 
and a disc sander. So equipped, the world 
of the true woodworking expert, and all its 
rewards, becomes your oyster! 

But there are two problems. One is 
space. A woodworking shop with five 
separate major power tools takes up more 
space than a lot of people can manage to 
find in their basement or garage. 

The second and larger problem is sheer 
cost. Those five precision power tools, 
purchased separately, have got torun you 
at least a couple of thousand dollars. 


The Perfect Answer 


Insurmountable problems? Not at all! 
In fact, some 300,000 woodworkers have 
already discovered the perfect answer-a 
single, precision tool that combines all 
five of the major power tools in one unit 
that actually takes up less space than a 
bicycle. . .and that can be yours for about 
ONE-THIRD of the price of the five 
separate units! 

This is the world-famous Shopsmith 
Mark V. Invented back in 1953, the time- 
tested Mark V is the only true multi- 
purpose professional tool. It's enjoying a 
remarkable boom in popularity as more 
and more people discover its amazing 
versatility, and utter simplicity of operation. 


Outperforms Individual Tools 


Even if you have plenty of space and an 
unlimited budget, the Shopsmith Mark V 
can outperform a shop-full of individual 
tools. It's unique design not only gives you 
greater accuracy and more convenience- 
it allows you to do things you just can't do 
with other power tools. 

This truly ingenious woodworking system 
combines a 10" table saw, a 12" disc 
sander, a horizontal boring machine, a 
16V?" vertical drill press, and a 34" lathe— 
all powered by a rugged 13.5 amp, 110- 
volt motor that develops 2 h.p. That's 
more than enough power for the toughest 
jobs. And an exclusive speed dial even 
lets you change operating speeds without 
turning off the motor. 

After only a half-hour of practice, even 
anovice can change over from one tool to 


any of the other four tools in less than 60 
seconds. 

With the 5-in-1 Mark V, you can perform 
literally dozens of sophisticated wood- 
working operations—including sawing, rab- 
beting, beveling, mitering, grooving, con- 
centric drilling, spindle turning, doweling, 
edge sanding, and metal drilling. With 
optional accessories, you can perform 
more specialized operations such as mor- 
tising, dadoing, shaping, routing, molding 
and many others. 

And the Shopsmith Mark V is so simple 
to operate that even beginners can easily 
build their own furniture and cabinets, 
make gifts, and do money-saving home 
repairs and complex remodeling projects. 
The skill. . „апа above all, the accuracy. . .are 
built into the machine. 


Send Today for Free Facts 


And now you can use the coupon 
below to receive, by return mail, an infor- 
mative free booklet, "What to Look for 
When You Buy Power Tools", plus all the 
facts about the Shopsmith Mark V and its 
"big-job" capabilities-and how you can 
actually test-use it in your own home 
without risk, for a full month. 

There's no cost or obligation for this 
free information. It can help even inexpe- 
rienced amateurs become skilled wood- 
working experts whose projects show a 
professional touch. For the real craft 
“buff”, it’s the low cost answer to a lot of 
frustrating problems. 


Dept. 1792, 750 Center Dr. Vandalia. OH 45377 


Now you don't have to spend a fortune 
to enjoy a complete woodworking shop 


The Mark V as a 10" table saw offers a 34" depth-of- 
cut with a 48" ripping capacity. The exclusive Speed 
Dial permits power sawing of hardwoods. - 
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The Mark V asa 12" disc 
sander gives you operations 
not possible on other san- 
ders. . .like finishing edges 
to precise dimensions. 


The Mark V as a lathe 
offers exceptional capacity 
with a 16%” swing for face- 
plate turning. Speed Dial 
allows a speed range of 
100 to 5200 rpm. 
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The Mark V as a horizontal m 
boring machine permits _ A. 
perfect doweling. The ex- ш 


clusive feed stop assures 
all holes will be exactly 
the same depth. 


The Mark V as a 16%" 
vertical drill press can be 
set upto drill perfect screw 
pockets. The Mark V has 
an accurate depth control 
dial, ready make jigs, and 
the right speed for every 
operation. 
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| Shopsnyith 2/75. 


i Dept. 1792, 750 Center Drive, 

§ Vandalia, Ohio 45377 

i Yes, please mail me your Free Information Kit 
on the Shopsmith Mark V. I understand there is no 
obligation and that no salesman will visit. 


Name 
if 
§ Address 
;.. 

City 
i 


ii State — n Zip 


ا — €« —— | 


WORDLESS WORKSHOP 


$50 to Geor 
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By ROY DOTY 
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GIVE “on-the-spot” SAME DAY SERVICE 
GET “on-the-spot” SAME DAY PAY!!! 
You can be in business IN A FEW DAYS! — 


Sensational! That's the MONEYMAKING POWER of VIP 
Professional Vinyl Repair... the business of your own 
that can be part or full time for QUICK AND GROWING 
PROFITS! You need no study — no training — just a few 
hours' practice and you're ready to do repairs for pay, 
— BIG PAY! You can be in business practically overnight. 


Start for less than you make 
in 1 hour on first job! 


With just a small down payment, 
you get the complete VIP going- 
into-business kit... all equipment, 
materials, complete step-by-step in- 
structions, business-building helps | 

. . everything you need! 


P, А 


UNLIMITED CUSTOMERS 
FOR YOUR SERVICE 


Auto dealers, car shops, restaurants, motels, 
bars, clubs, hospitals, bus companies . . 

these are just a few of the places that need 
vinyl repairs, repeatedly. The business is there, 
waiting for you. And a repair job that takes 
14 an hour to an hour can mean a quick $15 
to $30 for you . . . most of it PURE PROFIT! 


MEN, WOMEN, HUSBAND/WIFE 
| TEAMS FIND VIP QUICK, 
| CLEAN, EASY, PROFITABLE! 


Both women and men enjoy this easy, profit- 
able way to make good money fast and steady. 
The VIP exclusive process is so easy, the direc- 
tions so simple, that anyone who can read 
plain English can do it. And what a money- 
maker! А sure way to have an independent in- 
come, or build to a business as big as you 
want to make it. There's no end to the demand! 


GET ALLINFORMATION FREE BY MAIL. 
NO SALESMAN WILLEVER CALL. 


They all MAIL THE COUPON BELOW OR PHONE 


started by тоц FREE > 800-621-5809 


mailing a In Illinois 800-972-5858 

coupon like YW 
this. YOU | 2021 Monrose SN» a Doph: .192 
CAN TOO! 


9 HOLIDAY INNS FOR | 
HUSBAND/WIFE TEAM 


"These Inns have put us on | 
a monthly allotment. We are | 
busy every day. Wonderful to 
be one's own boss. We are 
pulting on one repairman to 
handle business other than 
Holiday Inns. With our setup, 
we have weekly checks coming 
from just the Inns." 


Mr. & Mrs. Bechtel, Ohio 


“Wherever | 

see vinyl, 

1 сап do 
business" «C. 

e] ve made as much as 


$60 in 3 hours.’ 
C. Herrera, Jr., Ariz. 


STEADY WORK FOR 
20 CAR DEALERS 


"20 car dealers give me 
all their repair work. | 
call on two or three very 
day, take care of what's | 
needed. No matter what | 
—_— the repair is, it s easy to 
es a , do with VIP 
4 R. Lanning, he 


9 HOURS! 


"| repaired 55 
chairs at the NCO 
Club at $8 each — 
$440 for 9 hours’ 
work. Materials and 
transportation cost 
only $35!'' 

D. Gagnon, S.C 


Vinyl Industrial Products, Dept. 192 
2021 Montrose, Chicago, 111. 60618 


PLEASE RUSH BY MAIL FREE FACTS about 
VIP Vinyl Repair and how | can start making 
money within a few days! Mo salesman is 
to call. | am under no obligation. 


Print 
Мате. z - —— m 5 


Print 
Address z = سے‎ 


Print 
City/State/Zip UEM EEE 


‘SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Shimmy problem 


My 197414 Mercury Capri 2800 has 
43,000 miles on it. Since the car was 
new | have had a very noticeable front- 
end shimmy, but only when making a 
moderate turn to the right. | have 
replaced the tires, balanced the 
wheels, aligned the front end, replaced 
the shocks, and had the tie rods 
repacked. It has been to the dealer a 
number of times. The dealer says this 
is a quirk of the car and that the front 
end is just a bad design. Is there 
anything else | can try, or should | just 
resign myself to living with this prob- 
lem? 
Shelly Kaplan 
Cambridge, Mass. 


Jack the car up. Turn the wheels to the 
right 10 degrees or so and check the 
play in the steering gear. 1 think you'll 
find it has quite a bit, and 1 wouldn't 
consider this normal or safe. As a rule, 
shimmy is induced by too much caster 
or lack of positive control. It could be 
that caster is increasing too much in 
the turn. 


Starting a diesel in winter 


| have a 1978 VW Rabbit diesel which 
| really like. During this past winter | 
heard conflicting stories on what | 
should add to the No. 2 diesel fuel that 
Rabbits burn when temperatures reach 
five to 10 degrees F or lower. Some 
truckers said if you add 20-30 percent 
regular gasoline to the tank (which is 
what my car manual recommends) 
you'll foul the valves. What should | 
use during really cold weather? 
Joseph E. Crouch 
Lexington, Ky. 


Either make provisions for warm stor- 
age, or go by the owner's manual. 
Don't try to second-guess them. There 
are many methods for cold-starting a 
diesel. Most are dangerous and have 
potential for serious engine problems 
unless performed by an expert. Warm 
storage or an electric engine heater is 
best. Where that's not possible, fuel 
chemistry is the only alternative. 


Fuel sold by Btu content 


In the July 1978 issue you mentioned 
that fuels are soon to be sold by Btu 
content. This is the second time that 
l've heard this and l'd like to know 
why. What effect will it have on the 
price of the fuels that we have today? 
it will certainly raise the prices of 
some, but will it also lower some? 
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Maybe this next question is out of your 

area, but are the electric and natural- 
gas companies also going to connect? 

Rich Close 

Sandusky, Ohio 


It's the only practical, fair way to sell 
energy on a world-wide basis. As the 
current supply of energy becomes tight, 
many alternatives must be found. This 
will also trigger development of dual- 
fuel engines (alcohol, gas, etc.). Un- 
less an orderly system is designed to 
market energy, prices would fluctuate 
wildly with local supply and demand, 
and environmental and local problems. 
Many energy sources such as natural 
gas were so underpriced that develop- 
ment of that supply stagnated for 
economic reasons. Good example is 
diesel fuel, as cheap or cheaper than 
gas on a gallon basis—but it delivers 
11 percent more Btu. 


No grease fittings 


We have a 1971 Torino Wagon 351- 
c.i.d. V8 with just over 40,000 miles 
on the odometer. | have a set of shop 
manuais, and according to their instruc- 
tions for the full-size Fords the steering 
linkage should be lubricated every 
36,000 miles or three years. 

| have a letter that states that the 
linkage on our car is lubricated for the 
life of the car. How can that be when 
both the Thunderbird and the full-size 
Ford have to be lubricated every 
36,000 miles? 

My linkage cannot be lubricated; 
there are no plugs to replace with 
grease nipples and the ends cannot be 
changed since the rods are in one 
piece. What should be done here? 

Syd T. Maughan 
Vernon, B.C. 


The linkage is intended to last the life 
of the car. You can drill and tap it, and 
install fittings, but | wouldn't do it. 

| never liked the no-grease-fittings 
idea, but | have seen it work pretty well 
where driving conditions are average. 


Oil level rises 


Several months ago, | purchased a new 
Oldsmobile 88 with the Olds 350 engine. 
At 2000 miles the oil was changed as 
per the dealer's suggestion. | drove 
some 300 miles nonstop at approxi- 
mately 65 mph with the air conditioner 
operating. At the beginning of the trip, 
the oil was very slightly above the add 
line. But after this trip the oil level 
(hot) was about a half-inch above full. 
i assumed this was due to foaming, but 


the dealer claims he used 10-30 SE oil, 
which should not foam this much. The 
oil had about 3000 miles on it when 
this occurred. The dealer has no an- 
swer, but I'm afraid either the oil 
foamed excessively or there is an 
engine malfunction. In either case, | 
fear engine damage. 
Fred Miller’ 
York, Pa. 


Check the oil about 15 minutes after 
shut down. Foaming oil won't change 
the stick reading after 15 minutes. 

If you have more fluid in the crank- 
case, it has to be either water or gaso- 
line because the engine damn sure can't 
make more oil. 


А whistle and a non-round tire 


| have а 1976 Torino with 18,000 
miles on it (351 engine). It just devel- 
oped a high-pitched whistle on the 
engine. 1 finally discovered the 
source—it's coming from the carbure- 
tor, and getting worse. The car runs 
fine. Any ideas? 

Also, should a tire be slightly out of 
round? | switched to Michelins, under 
your advice, only to find that they are 
out of round. is this normal? 

Ed DeCrutiis 
Austin, Tex. 


Whistle is vacuum leak—out-of-round 
tires are wrong, no matter what make 
or type. it's not normal, but we are 
seeing a lot of it here on Michelins, 
which we didn't in years gone by. 

Check for proper mounting—that 
can send a tire out of round in a hurry. 
If it’s okay, return the bad tires and 
ask for round tires. if you get a run- 
around, | guess that's another good 
deal gone to hell. 


Wants to turbocharge 


| want to turbocharge my 250 Chevy 
truck. Is it possible? It's all stock ex- 
cept for some headers, duals, and Clif- 
ford intake. Would a turbo give me 
more performance than a set of 10:1 
pistons and a %-in. cam? Right now 
the truck tops out at 95 mph and 
cruises at 70 smoothly without strain. 

David H. Trevino 

San Antonio, Tex. 


Doctor it up, normally aspirated. The 
blower route would give you much 
more top end, but what would happen 
to reliability? Economics and mainte- 
nance continue to indicate that turbo- 
charging production engines for normal 
transportation uses isn't a good idea, un- 
less done by an expert with a system. 


Diesel van? 


We have a 1972 Dodge Van with 
78,000 miles. We have been consider- 
ing purchasing a new van and convert- 
ing it to a camper. Is it advisable to 
purchase what may be an old technol- 
ogy (gasoline engine and automatic 
transmission) or wait for a diesel and 
manual-shift transmission? Our goal is 

Continued 


EVINRUDE 150. 
THE QUICKEST 
WAY TOA 
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The Evinrude 150 is a V-6 ЖЕЙ „кү = = і gives new life to under- 
outboard with the soul of EE -a powered boats and to old 
a sports car апа the guts = = МЕ boats that have taken on 
of a truck. { == weight. Its high-torque 

In bass tournament com- __ power pops big-water bass 
petition, it lets you claim - me rigs out of the "hole" with 
the spot you've staked out. | effortless ease, and cruises 


cruises with an ease that 7 /J | most boats сап гип. 


belies the miles you're put- / 8 The Evinrude 150 has the 
ting astern. gvinBUDE 150 same 149.4 CID displace- 
Thestrongest slalom skier нии m exem ment and the same inter- 


nal parts as its more pow- 
erful V-6 brothers. And the 
same top-line features: Fire- : 
power III electronic ignition, 
pulse-tuned exhaust, dual- 
overlapped ports, pressure 
back rings, built-in power 
trim and tilt, and swept-back 
Nitro Series lower unit. 

And a very reason- zg, 
able price, all things W 
considered. 


isn't strong enough to haul 
it down. 

It’s a one-of-a-kind blend 
of high. performance action, 
heavy duty power, and 
easy-going economy. A 150 
horsepower V-6 with the 
displacement and heart of 
a 235. At full power, it's 
working no harder than a 
235 loafing along at two- 
thirds throttle. 


PRODUCT OF OUTBOARD MARINE CORPORATION ? 
first in outboards 
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heat loss 
Chilling 
drafts 
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Andersen introduces a new 
low-maintenance Perma-Shield® 
gliding door especially sized to 
replace most six-foot wide metal 
sliding doors. In most cases, pum 
out structural changes, 
reframing or resizing 
your existing door 
opening. Make the 
change. And stop The 
winter cold! 


are | == 
__........ FREE! |_ 


Please send your free booklet * "Andersen 
presents a new gliding door...” Mail to: 
Andersen Corp., Box 12, Bayport, MN 55003. 


Name 


Address 


GOR Be. l.S 
Zip 022.029 


The beautiful way to save fuel' 
Andersen Windowalls 
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"Say, Smokey—" 
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to stay as environmentally pure as pos- 
sible, yet providing for a family of five. 
Are there any diesel imports on the 
horizon? 
James L. Gayner, Oakland, Calif. 


In my judgment, the diesel story is go- 


ing to end up as a ripoff to the public. 
l've ridden in lots of diesel cars; some 
are fair, none are a trip to Paris. 

Foreign diesels don't set me on fire. 
The diesel Rabbit—to me—is a classic 
example of how to ruin a good car. 
They should change the name of that 
thing to the Turtle. [For another opin- 
ion, see PS Car Test, Sept. '78.—Ed.] 
We have a GM diesel on the horizon; 
they say it's even gonna be in pickups 
and vans, soon, but if what I suspect is 
true, diesel fuel will cost 10 percent 
more than gas soon, and gas engines 
will be turbocharged and fuel-controlled 
instead of air-controlled. Diesel will stay 
in heavy trucks and heavy equipment 
where it can operate in a full-load, nar- 
row-torque-band condition. Even today, 
with all the diesel talk, diesel engines 
can only exist if they are given an emis- 
sion break over gasoline-fueled ones. 
Diesel is a very slow-burning fuel and 
not suited for high rpm. 


Which oil to use? 


| just purchased a 1977 VW Dasher 
and would appreciate some information 
about what type oil to use. The manual 
lists HD 30, 20-40, or 20-50. The rec- 
ommended oil changes are at 7500 
miles. | have used multi-weight 10-30 
for years with good results. | am hesi- 
tant to use 30-weight oil. Thank you. 
J. K. Snoddy, Greenwood, S.C. 


Stick to the recommendations. The 20- 
40 is very close to the 10-30 you're 
used to. Except maybe the 20-40 is a 
more accurate rating. The engine is not 
oil fussy. 


Worried about carb deposits 


What is the cause of and solution to the 
problem of an abnormal film of carbon 


‚ Or other black substance on the carb- 


uretor throat, butterfly,  air-cleaner 
lid, and the inside surface of the air 
cleaner? | have this on a '73 Cougar, 
351-in. two-barrel engine with less 
than 20,000 miles on the odometer. 
Minor tune-ups have not helped. 

Jack Blankenship, Wilmington, Del. 


Black is burned carbon. How did it get 
burned? When the engine is too lean 
and you open the throttle, it backfires 
or ignites the air-fuel charge in the 
intake manifold. Lots of other things 
are involved, too, such as returned 
vapor. It really doesn't hurt much of 
anything, but it's not that good, either. 
So if you can do it legally, have a little 
bit more fuel put in by a carb-jet 
change. If it's occurring on accelera- 
tion, that may require a bigger shot 
from the accelerator pump. Nobody 
ever gained by running too lean. But 
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remember, | said a little increase, just 
enough to stop the spitting. 


Forgot to turn key off 


They've removed the bandages, so | 
can see to write about my accident. 

After | did some tappet work on my 
Chevy six in a van, it wouldn't start. 
The coughing and spitting, and a quick 
check of firing order, suggested that the 
distributor was off by 180 degrees. 

So | pulled the distributor out to give 
it half a turn, wires and all attached. 
{ was kneeling on the seat directly over 
it. As it cleared the port a blast oc- 
curred, hitting me squarely in the eyes; 
no hard pieces, but the impact of the 
grease and grime split my cornea and 
imbedded it there—it had to be sur- 
gically removed. The dipstick cleared 
my shoulder without incident and 
landed well out in the yard. Good for- 
tune had people there to get me to the 
doctor. 

My analysis is that: 

1) The engine was flooded in the 
first starting attempt. 

2) Fuel seeped down the bores and 
vaporized in the crankcase. 

3) The ignition (which | didn't think 
to check) was still on. 

4) As the distributor was pulled 
from the block it caused an arc, igniting 
the vapor. 

Ethan Wilson Cliffton, 
White Plains, N.Y. 


Nice you can see again. Read Popular 
Science five or six months back and 
you will find that some cat named 
Smokey said home fixing might not be 
the smart plan. 1 agree it would be nice 
to do your own repair and maintenance, 
but the same goes for the services per- 
formed by doctors, lawyers, and elec- 
tricians. l'm not bucking for work for 
garages—hell, they ran short of me- 
chanics 10 years ago and today there 
are only half as many as we need. It’s 
so bad now we're even short of me- 
chanics who don't know what they're 
doing. 

What happened in your case was that 
the engine flooded because it was out 
of time. You pulled the plug wires off, 
left the key on, and when you pulled 
the distributor out, the distributor shaft 
rotated, producing a spark. The spark 
jumped to ground. Vapor was there— 
and bang. 

This mistake has been made many 
times. Best job l've seen so far was with 
a propane truck that got two people and 
wiped out the whole garage. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,”’ 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


Vacubond™ Floor construction for 
superior insulation and strength. 


Radius corners 
on access and 

luggage doors 
for safety 

and styling. 


3/8" plywood г y+ 
floor 


Wood floor 
frame 


^ Block foam 
insulation 


1/4" plywood 
subfloor 


AU ACA 
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Luxurious interiors 
and a wide selection 
of liveable floor 
plans. Theres more 
than 30 years of 
trailering experience 
in every Terry. Now 
at your Terry Dealer! 
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Steel lattice For more information write: Fleetwood —Terry • Dept. M29 • РО. Box 7638, Riverside, CA 92523 ' 
supports building — 
When a planned subway extension | Bon — ° T 


ate up half of the foundation of a 
proposed office building in the cen- 
ter of London, the building was 
saved by being turned literally 
inside out. Instead of conventional 
support, the Bush Lane House was | | | me "S 
given an open lattice, made from ane = ч зс из __ 
hollow tubes and spherical nodes, DD mm—— n zm T ——" 
rising outside of its curtain wall. EB Jiu етт: 

Cast stainless steel was used 
because the casting process made it 
easier and more economical to get 
tubes of different diameters and 
wall thicknesses, as well as 21 
types of nodes. The lattice was Se ا‎ - T 
made of 44 prefabricated diagonal | оштук! „ү! © 
assemblies, and nine columns that ——~ т 
consist of two welded lengths of 
tubes connected by welded cross 
bars. It was bolted to the floor 
steelwork, which had been erected 
on temporary posts. 

The elevator core supports one 
side of the building; two columns 
support the other side. Between 


Pearls for every occasion. 


But if you'd rather have an all-in-one 
audio system, the Pearlcorder SH501 is 
the one. The built-in microphone, cap- 
stan drive tape recorder, AM/FM radio, 
tape counter and a sleep switch make 


Whether for pleasure or business, 
a “Pearl” should be with you. 

Because no other modular 
Microcassette™ recorder system has 
such long play, or such high fidelity. 


them rests the service level. This is 
where the lattice, which has to hold 
up the rest of the building, gets its 
support. Kept full of water, it also 
provides fire protection. 

'The building is 115 feet long, 52 
feet wide, and about 12 stories 
high. Its design is by the architec- 
tural firm of Ove Arup.—A. Garrard 


The 2-speed Pearlcorder® SD2 is the 
only modular Microcassette tape system 


this the first home entertainment center 
you can carry in the palm of your hand. 


in the world capable of recording for a 
full 2 hours on a single cassette. 
Because it's modular, just plug in the 
AM radio module. Or FM radio module. 
Or voice actuator. 
There are twelve modules in all, that 
make it the most incredible Pearl of all. 


OLYMPUS CORPORATION OF AMERICA 


From $179.95 to $279.95, you really 
don't need an (MICROCASSETTE ) ТМ 
OCCasion to buy CIE, PRT NP US DEVELOPMENT 


Pearicorder 


by OLYMPUS OPTICAL CO., LTD. 


s4 NEVADA DRIVE. NEW HYDE PARK. NEW YORK 11042 
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"Аел IN Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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The strong tasting low tar. lapide a 


PS|Whats News 


The service-station scene shown on our 
cover has factual basis in experimen- 
tal batteries now being researched in 
the laboratory. But, of course, no such 
service station or electric саг yet 
exists. To project the idea visually of a 
battery that can be quickly recharged 
mechanically rather than the familiar 
way with an electric current, cover 
artist Ray Pioch had to invent the 
“pump” and car. The system shown, 
researchers tell us, is a practical way 
of accomplishing what needs to be 
done to refuel (or recharge) this revo- 
lutionary new battery. 

There was considerable discussion 
among the editors here about the label 
on the pump. Could we correctly call it 
a fuel pump when one of the hoses 
takes something out while the other is 
putting something in? Even though we 
are still a little uneasy about the 
semantics, we decided to go with the 
label shown because the function of 
the operation is the same as pouring 
gasoline in the tank of a conventional 
car. Al Lindsley's story describes the 
workings of this and other exotic- 
battery concepts. 


Skylab flip-flop 


Scientists trying to save Skylab con- 
tinue to face new problems—and come 
up with ingenious solutions. In our 
January story we quoted Larry Ed- 
wards, manager of Skylab Reuse Stud- 
ies, that saving Skylab ''is contingent 
on satisfactory operation of the two 
control moment gyros." Recently the 
bearing temperature on one of these 
CMG's got too cold. When the temper- 
ature drops, there is decreased lubrica- 
tion and increased bearing friction, 
which could lead to a CMG failure. 
The gyro was on the shady side of 
Skylab. The sun angle is a function of 
the orbit inclination (in Skylab's case, 
БО degrees relative to the equator), the 
position of the earth around the sun, 
and other seasonal factors. You will 
recall that Skylab is being maintained 
in an attitude that offers minimum 
drag: the long axis in the direction of 
flight. To warm the CMG, they com- 
manded Skylab to flip head-over-heels 
to get full sun exposure on the CMG. 
About six months later they will flop it 
back again. 


The £100,000 Kremer prize 


We have finally gotten a copy of the 
official rules; for the Kremer Cross- 
Channel Competition. In December we 
told you about the announcement of 
the new competition and about the 
plane that Dr. Paul MacCready, winner 
of the original Kremer prize, has 
designed to try to win the new prize. 
But at the time the story went to press, 
the regulations and conditions govern- 
ing the new competition had not been 
written. So many of you have written 
asking for details of the rules that I'll 
take the space here to cover the most 
significant parts. Complete rules and 
entry forms can be obtained by writing 
to The Secretary, Man Powered Air- 
craft Group, The Royal  Aeronautical 
Society, 4 Hamilton Place, London 
W1V OBQ. 

A prize of £100,000 is offered by 
Mr. Henry Kremer for the first success- 
ful controlled flight of a man-powered 
aircraft from the mainland of England 
to the mainland of France. 

The competition is open to individ- 
uals or teams from any part of the 
world. 

The aircraft must be heavier-than-air 
(use of hot air or gases is prohibited), 
power and control must be supplied 
solely by its crew over the entire flight, 
and energy-storage devices are not 
allowed. 

Prior to any competition attempt, 
the aircraft must have made an offi- 
cially observed flight of at least two 
minutes’ duration or 400 meters’ dis- 
tance and landed without damage. 

For the cross-channel attempt, the 
entrant is responsible for making ade- 
quate arrangements to ensure the safe- 
ty of the crew in event of a forced 
landing in water. 

There is no limit to the number of 
persons in the crew, but no crew 
member may leave the aircraft during 
takeoff or flight. 

The takeoff may be from a fixed 
artificial ramp, but the total fall of the 
ramp may not exceed six meters, 

During flight, the aircraft must not 
exceed БО meters above the sea for 
any period of three minutes. 

The aircraft will be deemed to have 
completed the course when it lands 
anywhere on the French mainland that 


is uncovered by the sea at the time of 
the landing. 


Solar index 


If you haven't already, you will soon be 
seeing or hearing a new number on 
your daily weather report. It’s the 
Solar Index. Like the air-quality index, 
degree-days, or the pollen count, the 
solar index should be of interest to 
everyone concerned about rising utility 
bills and shrinking supplies of gas and 
oil. It will be a constant reminder of 
how much fuel you could be saving 
with a solar collector. 

The solar index is a number between 
zero and 100 that gives the percentage 
of heat that could be supplied on a 
given day by a solar domestic water- 
heating system. For example, if the 
solar index for today was 83, then 83 
percent of the hot water for a typical 
household could have been provided 
by a solar system. Data for the solar 
index are gathered daily by the Nation- 
al Weather Service. These data include 
the percentage of sunshine and the 
average temperature. At sundown each 
day the data are fed into a computer 
programmed to determine each local 
solar index. 


Mining hazard to energy source 


One of the most serious hazards 
threatening coal miners could become 
a significant new source of energy if 
techniques now being tested in an 
Alabama coal seam can be applied to 
all underground mines. The hazard is 
methane gas, the chief ingredient of 
natural gas. In a coal seam near Oak 
Grove, Ala., researchers аге using 
special techniques to open fissures in 
the coal to drain the dangerous 
methane prior to mining. Thus far, 12 
wells have been tested using a variety 
of techniques, the most successful of 
which uses a nitrogen-charged foam 
with sand to extend underground frac- 
tures. Gas flows from several wells 
have exceeded 100,000 cubic feet of 
gas per day. Gs) 
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Editor-in-Chief 
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The Gulf and East Coasts 
don't steam with geysers, 
but they are hot new zones 


of geothermal exploration 


By PETER BRITTON 


Texas tool pusher J. O. Gurley 
squinted at the hazy sun, disap- 
pearing in clouding sky over Fort 
Monmouth, N.J. Then he glanced 
at the scene before him: semi-trail- 
ers from Texas, Oklahoma, and 
Mississippi, loaded with casing and 
drill pipe. Powerful portable gener- 
, ators stood all around the grounds. 
| At the center, tethered like a 
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diabolical carnival ride, a specially 
designed mobile drilling rig tow- 
ered 90 feet above the hundred-odd 
dignitaries, workers, and reporters. 
Gurley, fresh from Alaska’s North 
Slope, spoke impatiently. 

“Git these people out of here and 
git that fixed.” He pointed to a 
corner of the field where five of 
Houston's best oil-field welders 
were repairing a platform damaged 
in transit. “If the rain holds off 
we'll be down and out in five days. 
Hell, hot water should be a piece of 
cake.” 

Drilling for hot water? Thirty 
miles from Times Square? Yes, 
Gurley and his crew are seeking a 


First East Coast test well is underway 
at Fort Monmouth, N.J. Hot water they're 
seeking is relatively low temperature. 


new source of geothermal energy, 
the ubiquitous but hard-to-get 
warmth of Mother Earth herself. 
Geothermal energy has long been 
regarded as the exclusive preserve 
of the geologically dynamic Far 
West and a few foreign countries 
[PS, Aug. '72]. Say "geothermal" 
and most people think of The 
Geysers area of northern Califor- 
nia, or isolated hot springs in 
Nevada, Utah, and Idaho, or 
steaming sites in Iceland and Italy. 
But within the last few years, 
geologists have discovered poten- 


Geothermal heat under the Atlantic coastal plain 
originated eons ago when masses of molten gran- 
ite—plutons—pushed up through other rock lay- 
ers. Geologists hope to tap and use the hot water 


in the porous overlying sediments. 


GRANITIC 
HEAT SOURCE 


tially vast sources of geothermal 
energy in the U.S., right in the area 
that needs it most: the industrial, 
populous eastern United States. 

And there's more warming news. 
While Gurley and his crew were 
drilling in New Jersey, another 
crew was poking deep into the 
earth at a test area near Alvin, 
Tex., about 20 miles south of Hous- 
ton. 'These two sites are virtually at 
opposite ends of a broad system of 
coastal plains extending down the 
Atlantic seaboard and westward 
along the Gulf. The Department of 
Energy (DOE) is providing most 
of the funds for the tests to find out 
if these zones of underground heat 
can yield usable energy. 

Today, the U.S. geothermal power 
output is about 520 megawatts— 
enough to heat, light, and cool a 
city of two million people. But if 
all goes according to Hoyle and not 
according to Murphy, one expert 
says the geothermal energy from 
these new eastern and Gulf Coast 
sources could amount to the equiv- 
alent of four million barrels of oil 
a day by the year 2000, or about 20 
percent of our present oil imports. 
But, despite J. O. Gurley’s opinion, 
getting it will be no piece of cake. 


Atlantic coast geothermal 


In the eastern target area, from 
Fort Monmouth to Savannah, Ga., 
50 shallow (1000-foot-deep) test 
holes are scheduled to be drilled. 
The potential geothermal energy to 
be tapped here is different from 
that now used in the West in one 
important respect: It is relatively 
low temperature. In the West, 
steam from the earth and high- 


HIGH- 
PRESSURE 
SEPARATOR 


tential 


PRODUCTION 
WELL 


CONVERSION OF 
MECHANICAL ENERGY 


scheme for tapping triple energy po- 
of Gulf Coast geopressured 
formations would first extract methane 
and dispatch it through pipeline. Re- 
maining hot, high-pressure brine would 


temperature water under pressure 
are used primarily to generate elec- 
tricity. If useful geothermal heat is 
found along the East Coast, it will 
be too cool for electrical genera- 
tion—but ideal for a number of low- 
temperature applications. In terms 
of the fossil fuel saved, it makes 
little difference, however. 

These primordial heat sources 
originated some 200 to 400 million 
years ago when massive molten 
granitic intrusions called plutons 
squeezed up through other rock 
layers. Some protruded and formed 
the Appalachians, Poconos, and 
other mountains. Some remained 
submerged and gradually cooled. 
But other plutons were rich in 
radioactive uranium, potassium, 
and thorium, never completely 
cooling. In fact, the slow decay of 
these radioactive minerals assures, 
according to the theory, a steady 
and reliable source of heat. The 
heat is conducted to the top of the 
plutons and normally dissipates. 
But under the Atlantic coastal 
plain there is about a mile-thick 
blanket of shales, clays, and sand- 
stones that acts as insulation, trap- 
ping the heat. 

Geologists believe that there are 
major aquifer systems (porous 
sandstone formations that hold 
water) at the bottom of the pile of 
sediments covering the plutons. 
These would collect the trapped 
heat in water up to 225 degrees F. 
The DOE’s idea is to drill into the 
formation and recover the water. 
Its heat would be removed and 
used in a variety of ways: residen- 
tial and commercial space heating, 

Continued 
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power hydraulic turbine to produce 
electricity. This could be sold, or used 
to drive methane compressors and 
brine-injection pumps. Then heat ex- 
changer would extract heat from brine. 
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Origin of geopressured zones 
Rivers flowing into delta areas deposit 
sediments on ocean floor, Large particles 
settle out and eventually become porous, 
saline-bearing sandstone; finer particles 
are formed into shales. Over geologic 
time, the shore line moves back and 
forth—hence the jagged boundaries with- 
in strata. As more sediment is deposited, 
more pressure is exerted (arrows). Final- 
ly, slippage may cause a "growth fault,” 
shearing off a pocket of sandstone, which 
is then surrounded by shale and under 
tremendous pressure. Geologists hope to 
tap such pockets for hot, methane-bear- 
ing, geopressured saline. 
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“Within a few years people right here in the East could be heating and 


animal-shelter heating, food pro- 
cessing, tobacco and pulp process- 
ing, greenhouse heating, crop dry- 
ing, fish farming, for example. The 
water would then be pumped back 
into the ground. 

The present test borings are 
being made to measure heat avail- 
ability and conductivity and to 
make heat-contour maps. Measure- 
ments are taken after each hole has 
cooled for a month or so. The aim: 
to find the most promising loca- 
tions for deep drilling. At present, 
the prime candidates appear to be 
the areas along the southern New 
Jersey coast, the Delmarva Penin- 
sula, and around Norfolk, Va., Wil- 
mington, N.C., Charleston, S.C., 
and Savannah, Ga. Other informa- 
tion will come from gravity data, 
air surveys of magnetic fields, and 
other geologic studies. If the test 
holes show promise, a 4000-7000- 
foot hole will be drilled into an aqui- 
fer and, with luck, a pluton. 


GEOTHERMAL FLUID 


Direct-contact heat exchanger now be- 
ing tested ["PS/What's News," Dec. 
78], mixes hot geothermal liquid with 
working fluid (isobutane). Working fluid, 
not miscible in water, boils when they 
contact. Steam produced drives turbine. 
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At Fort Monmouth I talked with 
Dr. Dave Lombard, the assistant 
regional manager for DOE's east- 
ern geothermal-energy programs. 
He was on hand to watch the oper- 
ations directed by DOE's drilling 
program manager, Glen Stafford, 
and carried out by Gruy Federal, 
an engineering firm in Houston. 

"It's possible that within a few 
years people right here in central 
New Jersey and elsewhere in the 
East could be using geothermal 
energy for heating and cooling 
their homes, apartment buildings, 
and businesses," Dr. Lombard told 
me. *If we find what we hope to 
find, we just may be able to deliver 
a reliable, competitively priced en- 
ergy source, one that has been over- 
looked for years." 

The U.S. is not the leader in the 
field of low-temperature geother- 
mal energy. Similar geologic struc- 
tures are yielding hot water for 
heating apartments апа  green- 
houses in Hungary and France, 
among other places. Dr. Al Stone, 
director of advanced-research pro- 
grams at Johns Hopkins Universi- 
ty’s Applied Physics Laboratory, 
has been conducting an extensive 
study on geothermal energy for the 
DOE and recently toured several 
European facilities. Among his ob- 
servations: 

® In Budapest, 6000 homes use 
geothermal domestic hot-water sys- 
tems installed over the past 30 to 
40 years. The goal for Hungary is 
space heating of an additional 
100,000 to 200,000 dwelling units. 

ө Thirty acres of greenhouses in 
Szentes, Hungary, use hot water 
from the earth to raise two vegeta- 
ble crops a year. 

® In France, some 17,500 apart- 
ments (mostly in the Paris Basin) 
now have geothermal space heating 
and another 4600  earth-heated 
units are under construction. The 
target for 1985 is 500,000 dwellings. 

e Some 4000 apartments in 
Creil, France, save 4800 tons of oil 
a year by using geothermal energy 
with titanium-plate heat exchang- 
ers and heat pumps. 

Within a year, scientists should 
know a great deal more about the 
geothermal potential of the Atlan- 
tic coastal plain—whether, in fact, 
there’s enough there to bother with 
and if it's technically and economi- 
cally attractive. 


Gulf Coast geothermal 


The Texas end of the line, how- 
ever, is a bit further along and 
perhaps of greater overall impor- 


tance. This geologically different 
area promises a different form of 
geothermal energy: hot saline wa- 
ter under tremendous pressure, 
And dissolved in it are large quan- 
tities of methane— natural gas. 

For decades, oilmen working 
along the Gulf Coast have cursed 
these reservoirs of fiercely hot, 
pressurized salty water. When a 
drill bit was tapped into one, the 
water would flash into steam at the 
wellhead and in some cases blow- 
outs would occur. These inadver- 
tent strikes were downright danger- 
ous and a waste of time and money. 
The oilmen learned how to drill 
safely into the formations for pock- 
ets of free methane. But the water- 
bearing zones were cased off and 
forgotten. Now these nuisances are 
viewed as a potential triple source 
of energy. 

The idea is conceptually simple, 
if operationally difficult. First, ex- 
tract the methane from the hot (up 
to 300 degrees F) brine in a high- 
pressure separator, and dispatch it 
in ordinary pipelines. The remain- 
ing fluid, still very hot and under 
high pressure (up to 16,000 psi), 
would go through a hydraulic tur- 
bine to produce electricity from the 
kinetic energy. The fluid would 
emerge from the hydraulic turbine 
and go through a heat exchanger to 
extract the heat (see diagram). 
This could be a closed-loop system 
with a low-boiling-point fluid 
(such as isobutane) that would be 
heated by the brine and run 
through a turbine to produce elec- 
tricity. The brine would then be 
injected back into the earth. It 
might even be recycled to pick up 
more heat and gas. 

'There are several alternatives for 
the heat energy as well. Instead of 
producing electricity on the spot, 
the brine could be sent 20 or 30 
miles by pipeline to an industry for 
direct use as process heat. Or the 
hot fluid could be used for space 
heating, cooling via absorption- 
type air conditioners, or for agri- 
cultural processes. 

The idea that geopressured meth- 
ane could be successfully recov- 
ered from these formations has 
been under examination, at least 
theoretically, for some time. But it 
came a large step closer to reality 
when a depleted and shut-in gas 
well in southern Louisiana was re- 
opened last year. The geopressured 
zone was penetrated and fluid was 
produced at the rate of 10,000 
barrels a day, yielding methane at 
up to 80 cubic feet per barrel. The 


cooling their homes with geothermal energy “ 


success of this test has made the 
idea look very attractive. The area 
has been punctured by literally 
hundreds of thousands of holes. 
The plugged and abandoned ones 
are worthless now. But there are 
dry holes that are still unplugged 


and old wells that are just begin- | 


ning to run dry, all potential 
sources of methane-bearing, energy- 
rich saline. 

University of Texas geologists, 
working under a DOE contract, 
identified the Alvin, Tex., site as a 
promising area for a $3 million test 
well. Its official name is the Gener- 
al Crude Oil Company/Depart- 
ment of Energy Pleasant Bayou 
Well Number One. General Crude, 
the owner and driller, will drill and 
case the well to 16,500 feet, run a 
complete series of electronic logs, 
and go through a two-year-long 
production test. The prime objec- 
tives: to see if they can produce 
methane and hot water economical- 
ly, and if so, for how long. To be 
economically viable the Pleasant 
Bayou Well Number One would 
have to produce 40,000 barrels of 
brine yielding 1.6 million cubic feet 
of natural gas per day. | 

According to Dr. Myron Dorf- 
man at the University of Texas, 
three cubic miles of reservoir may 
be required to make the undertak- 
ing worthwhile. With luck, they 
might hit a 10-billion-barrel reser- 
voir at 15,700 psi and 300 degrees F 
with 400 billion cubic feet or more 
of methane in solution—the energy 
equivalent of 72 million barrels of 
oil. 


Cost, corrosion, collapse 


Why hasn't this been done be- 
fore? The nation didn't need the 
energy until recently, and gas used 
to be only 16 to 20 cents per thou- 
sand cubic feet. Now it costs $1.42 
and, as Dr. Lombard says, “We can 
afford to think about it." But there 
are other reasons why potential 
geothermal sources lay dormant, 
reasons of both nature's and man's 
doing. The extraordinarily hot en- 
vironment wreaks havoc on equip- 
ment. The abundant minerals in 
the water can clog a two-inch pipe 
in less than 48 hours, Chemicals, 
caustics, and carbon dioxide also 
cause erosion. 

'The hot, salty water, up to three 
times saltier than sea water, can 
eat into even stainless steel. And 
the high pressure forces the brine 
through the pipe at 22 feet per 


second, another vicious eroding ac- 


tion, especially if grains of sand are 


carried by the brine stream. “Un- 
der some conditions,' says Dr. 
Lombard, “such scouring could 
cause equipment failure, and a 
spectacular blowout.” 

And there is the worrisome prob- 
lem of potential subsidence, or low- 
ering of the ground level, even up 
to several feet in a few years. There 
is a great difference of opinion as 
to whether it will occur, but vari- 
ous schemes to detect any subsi- 
dence are being planned. 

One method would fire radioac- 
tive pellets into the wall of the hole 
at 100-foot intervals. Periodic test- 
ing with a Geiger counter-like in- 
strument should indicate any verti- 
cal shifting. A second method 
would shoot transverses north- 
south and east-west to get the 
current ground level. Subsequent 
readings would show up even mi- 
nor sinkage. 

The University of Texas is work- 
ing on a new device called a dual- 
liquid tilt meter. Engineers will lay 
long tubes on the surface, fanning 
out radially from the well to 500 
meters. Fluid levels at each end 
measure changes in elevations as 
slight as one-tenth of a millimeter. 
As Dr. Dorfman says: “Well know 
if a cockroach walks across the 
site." 


Red tape 


There are other possible environ- 
mental problems, such as brine 
disposal, noise, and induced seis- 
micity. And beyond nature's con- 
siderable reluctance in giving up 
her warmth is man's old habit of 
making things difficult for himself. 
Under the heading “institutional 
barriers" is a formidable list of 
complications: resource ownership, 
jurisdictional responsibilities, tax 
incentives, loan guarantees, deple- 
tion allowances, driling permits, 
leasing of federal lands, zoning 
laws, impacts on local communi- 
ties, and other arcane dealings. 

For example, there is consider- 
able debate at the moment about 
what the fluid—the geopressured 
brine—really is. Says DOE's direc- 
tor of geothermal energy, Rudolph 
Black: "Should this fluid be con- 
sidered water or mineral? The laws 
are conflicting. Some states consid- 
er it water, and it therefore comes 
under surface-water rights and 
laws. But in other states it’s a 
mineral and comes under the min- 
eral laws. In yet other states it’s 
unique unto itself with a whole set 
of laws that apply just to it. In 
many states it’s unresolved.” 


Tentative drilling 
sites in New Jersey, Fort Monmouth е 
Delaware, and 
Maryland 


в Dover 
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Test wells have been drilled or are 
planned in these East Coast sites. Each 
dot represents an area eight kilometers 
in diameter. Other sites have been se- 
lected in states farther south. 


On the positive side, however, 
the National Energy Act grants a 
special 10-percent depletion allow- 
ance for geopressured natural-gas 
wells drilled between October 1978 
and December 1983, and invest- 
ment tax credits and other incen- 
tives for the development of all 
geothermal resources. 

Although some gas experts doubt 
that very much of the geopressured 
methane can be recovered economi- 
cally, University of Texas geolo- 
gists feel that there could be as 
much as 250 trillion cubic feet of 
recoverable methane in the offshore 
and on-land Gulf Coast basin. 
Another group goes even higher, 
estimating that more than 800 tril- 
lion cubic feet might be available. 
The U.S. currently uses about 20 
trillion cubic feet of natural gas 
each year. 


If itworks... 


Dr, Dorfman remains optimistic. 
“I emphasize that we have not yet 
proved the feasibility of the con- 
cept. But if it works—and there’s a 
79-percent chance of that within 
the parameters we have set—this 
triple energy resource could play a 
truly significant role in years to 
come. For there are more than two- 
dozen geographically similar geo- 
pressured areas in the U.S. and 
around the world, in such places as 
the North Sea and Siberia. But it’s 
not going to be an instant panacea." 

It is comforting to think that 
there may be enormous energy 
reserves steaming away right be- 
neath our feet. But, as is true of 
every alternate energy source, geo- 
thermal development is a study in 
potential, problems, and compro- 
mise. 
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AFB & Atlantic City 


Planes for 
the '8Q' 


-quicker, cleaner, quieter 


By BEN KOCIVAR 
PHOTOS BY THE AUTHOR 


The planes pictured here аге 
among the trend setters I saw 
flying recently at the Farnborough 
(England) Air Show. Public de- 
mand for reduced noise has had an 
effect, it seems, and many of the 


Noise control is reason behind unusu- 
al ducted-fan design of this experi- 
mental Dowty Rotol conversion of a 
10-seat Britten-Norman Islander. Vari- 
able-pitch fans have seven short 
blades replacing longer-bladed prop. 
Thus, blade tips travel more slowly, 
make much less noise. (Conventional 
prop tips revolve at nearly sonic 
speeds.) They also provide more push 
as they suck air more efficiently 
through big ducts. Author Kocivar (in 
cockpit, right) ran engines up to full 
throttle in listening tests. His ears 
were impressed. 
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planes I examined show it. Some, 
like the Dowty Rotol design below, 
are re-engineered with noise sup- 
pression as a prime goal. Another 
approach is to lessen the ground 
noise by making approaches and 
departures shorter and  steeper. 
The Dash 7, first production air- 
liner-size STOL, is an example. 


The show's most dramatic per- 
formance was the ski-jump takeoff 
of the Harrier V/STOL. Taking off 
vertically, it has a radius of about 
100 miles (loaded) ; the ramp could 
raise this to 500 miles. Ski-jump 
technique could lessen the need for 
1000-foot aircraft carriers and re- 
duce the size of future airports. 


Dash 7, made by de Havilland Can- props, enabling the 50-passenger STOL 
ada, has huge flaps that get extra lift plane to leave smaller noise "''foot- 
from air blown back by four turbo- print," and less pollution at airports. 


Turboprop conversion of Dornier Sky- 
servant (normally powered by recipro- 
cating engines) is quieter, quicker, and 
Giant nose, which shields huge radar borne early-warning post. Long-range cleaner; reaches higher altitudes with 
dish, and fuselage jammed with elec- version of Comet airliner, its a cheap- bigger loads. West German plane is re- 
tronics make British Nimrod an air- ег counterpart of Boeing AWACS. search version of STOL airliner. 


и 
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British Sea Наггіег, first fixed-wing 
fighter able to take off vertically with 
powerhouse jet thrust (above), can 
carry heavier loads greater distances 
using new 300-foot ski-jump ramp. Jet 
nozzles point straight back for run up 
ramp (upper left), then are tilted down 
just as Harrier goes off the end (left). 
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French Mirage 2000 (left), prototype delta-wing fighter, can 
fly at Mach 2. Unlike other deltas, it can also fly as slowly as 
100 knots at 23-degree angle with good control, partly due 
to tiny winglets on engine nacelles (above). 
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—deep-space 


switchboard for 


Marisat 


shio-to-shore calls 


More reliable than marine 
radio, satellite transmission 
can save money—and lives 


By IRWIN ROSS 


Crippled by fire, the U.S. tanker 
Transhuron drifted toward a reef 
off the southwest coast of India. 
The ship’s captain radioed an ur- 
gent request for help. But, as often 
happens, atmospheric disturbances 
delayed the captain’s SOS—for 31 
hours. By the time the message got 
through, it was too late. The reef 
had ripped open the ship, spilling 
more than three million gallons of 
oil into the Indian ocean. 


Spills like this one in 1974, 


caused in part by slow communica- - 


tions, need not happen any longer. 
In its recently released report on 
the Transhuron affair, the National 
Transportation Safety Board urged 
shipowners to subscribe to a new 
satellite system. 

The new system, Marisat, brings 
modern communications to ships 
and offshore industries for the first 
time. Now the captain of a ship in 
the Indian Ocean, or nearly any- 
where else, can pick up a phone on 
the bridge and reach his New York 
office within five minutes. His call 
will be transmitted via one of three 
Marisat satellites that hover above 
the earth's oceans. 

The satellites are kin to those 
that route phone calls and TV 
transmissions between land-based 
terminals [PS, March 778]. What 
makes the Marisat system differ- 
ent is its shipboard terminals. 
Mounted on a tossing, rolling deck, 
these small dish antennas are kept 
trained on a tiny spot, 22,240 miles 
up in the sky. 
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Spinning in geosynchronous orbit 
above the Atlantic, the Marisat satel- 
lite relays shipboard messages to an 
earth station in Connecticut. Solar 
cells cover the 750-pound bird, power- 


ing its three repeaters, which operate 
°` on separate bands. An identical satellite 


over the Pacific uses a California sta- 
tion. A third Marisat over the Indian 
Ocean uses a station in Japan. 


The Marisat system, run by 
Comsat General Corp. went into 


full commercial operation in early: 


1977, after the third satellite was 
launched. By early 1979, Com- 
sat General had sold or rented 
about 175 terminals for commercial 
ships and offshore rigs, while about 
450 Navy ships used Marisat. 


Move over, Morse 


The system had begun to revolu- 
tionize maritime communications. 
lor example: 

€ The Navy relied on Marisat 
when evacuating American civil- 
ians from war-torn Lebanon in 
1977. "With things breaking so 
fast," recalls Capt. Robert Enright, 
"we needed instant communica- 


tions via Marisat." _ 
ө A young sailor 


fell and 


û LI 
Rugged fiberglass radome (at top) 
protects the small shipboard antenna. 
_ It's controlled by a below-decks com- 
puter that shares a compact console 
with telephone, teletype, and facsimile 


hit his head against the swimming 
pool of the Norwegian ship Fern- 
craig. He was in serious condition, 
and the ship was far from any 
hospital. The radio operator, Jan 
Oygard, used Marisat to call a heli- 
copter, and within four hours the 
sailor was recovering in a hospital. 
Says Oygard: “It would be impos- 
sible to carry out a similar rescue 
action this quickly without the 
satellite communications equip- 
ment." 

e Phillips Petroleum was oper- 
ating the Deep Sea Explorer off the 
African coast when technical prob- 
lems developed. Normally, the ship 
would have returned to port im- 
mediately for repairs. But Phillips 
informed the captain, via Marisat, 
that replacement parts were out of 
stock. He continued exploration 
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equipment. Even when unattended, the 
computer continually listens for trans- 
missions from the satellite. A remote 
unit sounds to alert the bridge or radio 
officer when there are messages. 


until the parts arrived a week later. 
“If the Deep Sea Explorer had 
stopped work, only to wait around 
for an extra week," says Brian 
Nicholson, chief geophysicist of op- 
erations, “we would have lost about 
$70,000. That one phone call paid 
the cost of installing Marisat." 


Faster than shortwave 


Sooner or later, Marisat had to 
happen. The Navy's Captain En- 
right tells why: “Our surveys show 
that about 80 percent of the com- 
munications destined for merchant 
shipping take 30 hours to be deliv- 
ered." 

The problem: 90 percent of ma- 
rine communications still go by 
shortwave radio. Shortwave signals 
get around the curvature of the 
earth by bouncing off the iono- 
sphere—a layer of ionized gas far 
above the earth. But the ionosphere 
is an unreliable mirror. It zooms up 
and down hundreds of miles daily. 
New layers form, dissipate, tilt. So 
signals may or may not be reflected 
properly to the intended receiver. 
Also, atmospheric phenomena such 
as electrical storms create static 
that can jam or drown out radio 
signals. 

Moreover, conventional hookups 
require a radio operator. А cargo 
ship typically has only one, and 
like other crew members he works 
eight-hour shifts. Every two hours, 
a traffic list is transmitted on 500 
kilocycles. If an operator is on 
watch, and if he's listening, and if 
he hears his call letters—he signals 
the shore station. 

The resulting delays are a drag 
on world trade, fishing, and off- 
shore oil exploration. 


Shipboard “bird watching” 


Today, of course, land-based 
communications have advanced to 
the point where a newscaster in 
New York can routinely do a live 
satellite interview with Egypt's 
Fresident Sadat in Cairo. Until 
very recently, though, a ship-satel- 
lite link hasn’t been practical. 

It's easy for a land-based system 
to keep an antenna accurately 
aimed at a satellite. But it's differ- 
ent on a ship that constantly 
changes its position while pitching 
and rolling in the open sea. Sophis- 
ticated computer gear is needed to 
spot the satellite. Before micropro- 
cessors, such gear was too cumber- 
some for merchant-ship use. But 
today, with computers no bigger 
than a thumbtack, the instruments 
needed to keep a four-foot-diameter 
antenna locked onto the satellite fit 
in a refrigerator-size console. 

Continued 
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Now, instead of transmitting 
messages on the relatively low (be- 
low 23 megahertz) shortwave band, 
and relying on the uncertain iono- 
sphere reflection, ships using Mari- 
sat can transmit via the higher UHF 
(used by the Navy) and microwave 
bands. These frequencies range 
from 248 up to 6424 megahertz and 
can penetrate the charged-particle 
layer of the ionosphere. Thus sig- 
nals can be transmitted directly to 
and from the satellite. 

'The result is instant communica- 
tions, in good weather or in bad, 
even when the operator is off duty. 
The phone connection often is bet- 
ter than that between nearby 
towns. A telex produces printouts 


Snug within its radome, the four-foot- 
diameter antenna constantly ‘sees’ 
the Marisat. satellite no matter how 
rough the weather. The antenna relies 
on an input signal from the ship's gyro 
compass to keep it pointing in the right 
direction. The automatic steering sys- 
tem also corrects for any long-term 
pointing errors by continually aiming 
the antenna toward the strongest sig- 
nal coming from the satellite. Gearless 
servo drives, linked to ship-motion 
sensors, automatically adjust for pitch 
and roll to keep the antenna locked on 
the satellite. Thus the steerable dish 
can cover a full 360 degrees azimuth 
and from five to 90 degrees eleva- 
tion—even under extreme ship-motion 
conditions. The entire antenna assem- 
bly stands just under seven feet high 
and weighs 583 pounds. The manufac- 
turer, Scientific Atlanta Co., says the 
terminal can withstand temperatures 
from -40 degrees to 140 degrees F, 
100-knot winds, and one-inch-thick ice. 
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of up to 66 words a minute. Or a 
computer can transmit up to 2400 
bits of information each second. A 
facsimile of anything that's writ- 
ten, printed, or sketched can go 
over Marisat, too. The tab for a 
telex is $4 a minute; a phone call is 
$10 a minute. That's higher than 
rates for conventional communica- 
tions, but customers are delighted. 

Based on its commitment, the 
Navy is the most enthusiastic cus- 
tomer. In 1973, the Navy signed a 
$27.9 million contract, and in 1976 
expanded and extended it five more 
years at a total cost of $138 
million. 

The Coast Guard started using 
Marisat in early 1978. Lieutenant 
Fred Squires reports: "Right now, 
ships tell us their course and speed, 
and this goes in a computer. Then 
when we have a marine emergency, 
we can find out quickly which 
ships should be within a certain 
area. But sometimes it's extremely 
hard to reach these ships by radio. 
So we consider Marisat an out- 
standing tool for saving lives." 

The first commercial shipper to 
install Marisat on a fleet-wide ba- 
sis was Prudential Lines, New 
York, for its LASH container-type 
ships. Several other lines now are 
using the system. 

Marisat also serves oil-explora- 
tion ships and offshore drilling 
rigs, as well as tankers. Customers 
include the major oil companies 
such as Exxon, Texaco, Getty, and 
Mobil. Cruise ships such as Cu- 
nard’s Queen Elizabeth also use 
the system. 


More than a timesaver 


Marisat offers commercial users 
privacy compared to marine radio, 
which is essentially a party line. 

And Marisat helps streamline 
routine operations. Paperwork, for 
example, often ties up ships in 
port. But, with Marisat, everything 
from cargo lists to payroll data can 
be transmitted over satellite. Says 
a Prudential Lines spokesman: 
*Marisat will enable our ships to 
spend less time in port and more 
time moving goods where they're 
needed." 

That's not all. John Michalski, 
manager of Exxon International's 
transportation division, recalls: 
“Оп one occasion, before we had 
Marisat, we learned oil prices in 
the Persian Gulf soon were going 
up $1 a barrel. With radio, we 
couldn't reroute a tanker to pick up 
oil before the deadline. The delay 
cost us $1.8 million. That's a one- 
in-a-thousand situation, but on 
such money you can outfit your 
whole fleet with Marisat." 


Reliable communications can do 
more than save money. Thirty- 
eight times after World War II (up 
to the capture of the Mayaguez by 
Cambodia), Washington warned 
U.S. merchant ships to stay away 
from certain hostile waters. But 
radio warnings can arrive late. A 
quick phone call via Marisat might 
have prevented the explosive 
Mayaguez incident, saving lives 
and millions of dollars. 

In fact, Marisat probably did 
save the $7 million Deep Sea 
Explorer. In July, 1977, it was 
headed for Madagascar when Phil- 
lips Petroleum learned the govern- 
ment there planned to seize the 
ship because of an insurance dis- 
pute. Marine radio wouldn't have 
gotten through in time. But Mari- 
sat did, in its first commercial 
phone call. The Deep Sea Explorer 
changed its course in time. 

Despite the obvious advantages 
of instant communications, Mari- 
sat may take time to catch on. Ship- 
ping is a tradition-bound industry. 
Moreover, international treaties re- 
quire that ships be equipped with 
marine radio. А shipowner invest- 
ing in Marisat is stuck with two 
communication systems. 


Sky's the limit 


Yet the Marisat system will prob- 
ably become standard shipboard 
equipment. Its usefulness extends 
beyond improved standard commu- 
nications. For instance: 

€ As we become more dependent 
on the ocean for oil, gas, and 
minerals, Marisat will be even 
more important. Rather than have 
exploration ships bring their seis- 
mic data back to a home-office 
computer, as is common practice, 
such data can be transmitted direct 
via Marisat. This way, a ship still on 
location can learn whether to con- 
tinue exploration or move on. 

€ Precise control of ship traf- 
fic is vital, for a record number 
of ships are being lost now. Every 
two days at least one total loss 
occurs due to a grounding or colli- 
sion. Since more ships are carrying 
oil, chemicals, and other hazardous 
cargo, there are more risks of envi- 
ronmental disasters. 

Not every Marisat effect will be 
so momentous. After the system 
was installed on the British chemi- 
cal tanker Post Enterprise, a group 
of ship's officers were listening to 
popular music over Radio Luxem- 
bourg. One officer said: “Let's 
make history and request a song 
via satellite." They telexed their 
request to Luxembourg and ten 
minutes later, the song “Sailing” 
was on the air. 


First movies of 


atoms in color 


By ARTHUR FISHER 


You're looking at actual photos of 
uranium atoms as they jiggle and 
carom, from the first-ever color 
movies of individual atoms. They 
were taken by University of Chica- 
go physicists Albert V. Crewe and 
Michael S. Isaacson, using a scan- 
ning transmission electron micro- 
scope they invented. Crewe had 


made the first black-and-white still 
photo of an atom in 1970, and in 
1976 he and lsaacson made the 
first black-and-white movies of 
atoms. 

In the new technique, they first 
deposit on an ultra-thin film of 
carbon the heavy atoms they want 
to photograph—such as uranium, 
platinum, palladium, and gold. 
Then they bombard the film with a 


narrow beam of electrons, which 
are scattered off the atoms. The 
microscope translates the scatter- 
ing patterns into images of the 
atoms, and assigns them colors 
according to their location on the 
carbon strip. 

The sequence below, running 
from left to right and top to 
bottom, shows uranium atoms at 
two-minute intervals. The scale: 
Each frame is 170 by 225 ang- 
stroms. The carbon film appears as 
blue and black; a single uranium 
atom as green or green with a 
yellow center; two atoms as yellow 
spots or yellow spots with red 
centers; and three atoms as red 
spots with yellow rings. By 
studying such films, and learning 
more about the ways atoms inter- 
act, scientists can make advances 
in a wide range of fields, from 
metallurgy to medicine. Gs) 
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Outdoor display area of M.A.N.'s truck and bus factory in Munich, W. Germany, is a virtual show window for solar devices. 


T 

Ж Е | : 5 : 

amo сиы ыз 

ic Vg ro 

eu hie 
bem ТИГ Mos Р ЖЕ 


BENE Sume 
йе 
Parabolic dish collector (above) with 
Stirling engine fixed at axis is being 
developed by M.A.N. for German mili- 
tary. This 13-meter-dia. prototype is in 
Breisach, W. Germany. Note small 
secondary reflector dish on outrigged 
supports, which focuses sun's heat 
back onto hot end of the single-cylin- 
der unit. Right: Solar-tower electric 
generating stations like this could 
deliver from 10 to 100 megawatts. 
Proposed 100-MW plant, capable of 
supplying electricity for a city of 
125,000, would have a receiver/ boiler 
atop a 300-meter tower standing 
amidst 15,000 sun-seeking reflectors. 
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By DAVID SCOTT 


MUNICH, WEST GERMANY 
А corner of the giant factory com- 
plex of M.A.N., West Germany's 
second largest truck and bus manu- 
facturer, seems an unlikely place to 
find a wide assortment of solar 
reflectors and collectors. But that's 
where I examined the impressive 
display you see here. All are sam- 
ple production units designed by 
M.A.N.’s Advanced ‘Technology 


Division, which is heavily funded 
by the German government. 
Though the division is also in- 
volved in nuclear and wind power 
and in fossil-fuel machines, it rates 
sunshine as the prime environmen- 
tally acceptable future energy 
source for all sun-belt areas of the 
world, particularly developing 
countries. “Ву the year 2020, sun- 
shine could meet 25 or even 40 
percent of the world’s power 
needs," 


says Michael Simon, head 


MIA 


Cylindrical parabolic collectors are 
designed to produce from 50 to 500 
kilowatts on solar farms. M.A.N. is 
building such a 50-kW plant in south- 
ern Spain, near Almeria. Four-element 
modules (two mirrors are removed 
here) heat thermal fluid in absorber 
pipes at each focal point. This design 
is for north-south orientation, which cuts 
performance by about 10 percent but 
needs only single-axis tracking. 


of the M.A.N. solar-energy project. 

In the merchandise display, I saw 
flat-plate collectors for hot water, 
and horizontal- and vertical-axis 
parabolic reflectors for steam heat 
and power generation on solar 
farms. Also on display were para- 
bolic and multimirror heliostats for 
big solar-tower electric plants simi- 
lar to the unit being built in Albu- 
querque, N.M. [PS, Oct. '75], and 
another planned for Barstow, Calif. 
[ “Science Newsfront," Sept. '77 ]. 


Though not on display at the 
factory, M.A.N. has also built a 
parabolic dish collector with an 
integral Stirling hot-gas engine 
similar to the NASA rig in Pasa- 
dena [PS, June '78] but much larg- 
er. А prototype has been running in 
Germany for several years. 

M.A.N., an industrial conglomer- 
ate, can manufacture much of the 
hardware for its solar systems. Even 
its hot-water solar panels are 
adapted from double-glazed win- 


Heliostat for solar towers (left) has 
seven hexagonal mirrors, each angled 
so the assembly forms a shallow 
parabola focused on receiver. Author 
Scott is dwarfed by structure, which 
rotates and tilts to follow the sun. 


Giant 20-element 
horizontal collector 
for solar farms has 
50 square meters 
of reflector surface. 
It's intended for 
east-west orienta- 
tion and has two- 
axis tracking. Engi- 
neer Jorg Siemer 
(by collector) heads 
M.A.N.'s hardware- 
design team. Lower 
photo: Horizontal 
collector rolls on 
circular track with 
servo-motor drive 
for radial aiming. 
Rows of stacked re- 
flectors pivot indi- 
vidually. Siemer 
points to motor that 
controls tilt angle 
through jackscrew. 


dow construction used on buses. 

One of the company's recent 
deals is for equipment to set up a 
90-kilowatt solar farm in Spain. 
But that's only a small start, 
M.A.N. is confident. Oil sheiks of 
Saudi Arabia and other Middle 
Eastern countries are backing solar 
energy as a viable alternative to 
their dwindling petroleum reserves. 
Such massive investments could 
soon put high-technology solar ener- 
gy in the arena of big business. 


Above: Prototype five-meter-dia. reflec- 
tor for solar towers has  parabolic 
shape formed by internal vacuum. 
Steel membrane stretched over hoop is 
faced with ultra-thin glass to protect 
surface. Dish has two-axis steering. 
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Exotic new 
batteries 


—more miles forelectric cars 


In-the-lab designs bring us chemists about the batteries that 200 miles without flagging; be 


might power your future electric rechargeable in a few minutes; last 


closer to high-speed, long- car, one thing seems clear—if the as long as an engine-powered car; 


range battery-powered cars EV (electric vehicle) is ever to be cost about the same to buy and no 
— more than a slowpoke, short-range more, perhaps less, to operate. And 
By E.F. LINDSLEY novelty, we're going to need much that demands a battery that will 
DRAWINGS BY RAY PIOCH better batteries than the lead/acid somehow squeeze the energy equiv- 

cells used to start our cars today. alent of a tank of gasoline into a 


After three years of traveling To be a serious prospect, an EV light, tight, safe, quickly recharge- 
around the country asking battery will eventually have to run at able package. 
experts, car makers, and electro- normal highway speeds; go at least When I asked experts whether 


Full circle: Lithium carbonate is removed from the car , . 4M || | 


and reprocessed at factory into new lithium anode plates. а єє» RECYCLING PLANT 
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00-MILE SERVICING 
PLACE LITHIUM ANODES 

D CARBON DIOXIDE 

MOVE LITHIUM CARBONATE 


200-MILE REFUELING 


ADD CARBON DIOXIDE AND WATER 
REMOVE LITHIUM CARBONATE 


such “magic” batteries were really 
achievable, and if so, how soon 
they would be installed in practical 
EV’s, the answers varied from excit- 
ingly optimistic to just plain dis- 
couraging. Nearly all the experts 
saw better batteries to come, al- 
though none could yet be sure 
which of the many kinds of batter- 
ies might win out. And they gener- 
ally agreed that we weren’t likely 
to see high-performance EV’s in 
the very near future. The quest for 
the right battery promises to be 
long and arduous. 

But, as Dr. Ernest Littauer, 
manager of Lockheed's Palo Alto 
Chemistry Laboratory, says, "We 
must start looking at the year 2000 
now; in 1990 it will be too late." 

Dr. Littauer is talking about a 
full-size, full-performance car that 
could go 200-300 miles before min- 
utes-long “refills.” For the nearer 
term, automotive industry experts 
see lightweight, two-seater runa- 
bouts, with a range of 100 miles or 
so by the late 1980’s. 

To help accelerate EV progress, 
the U.S. Department of Energy 
recently awarded $25.6 million in 
research contracts for just about 
every battery type for which there 
appears to be some potential. For a 
better understanding of what’s in- 
volved in this quest, it helps to look 
at what a battery is and how it 
operates. 


Inside a battery 


A battery (or the cells that make 
up a battery) is an electrochemical 
device for converting chemical en- 
ergy into electrical energy. In oper- 
ation, electrons are released to 
move from one terminal, through 
the working circuit (motor, lights, 
whatever), to the other terminal. 
In a primary cell, such as a flash- 
light battery, this process is irre- 
versible, and the active chemicals 
gradually become exhausted. For a 
car, you need a so-called secondary 
cell, which can be discharged and 
later returned to its charged state 
in a reversible chemical action. The 
most familiar such reaction occurs 
in the common lead/acid battery. 

To make a battery, you need two 
dissimilar, electrochemically active 
materials—a  'couple"—that form 
the anode (negative) and cathode 
(positive) terminals. In the 
lead/acid battery, lead and lead 
dioxide are the couple. They work 
in combination with an active elec- 
trolyte, sulfuric acid, which actual- 
ly participates in a chemical reac- 
tion. Other couples, such as sodium 
and sulfur, use an electrolyte only 
as a passer of ions (electrically 
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The lithium/air cell actually uses as 
the cathode air from the atmosphere 
that has been chemically filtered to 
remove CO.. The electrolyte is water, 
circulated to remove heat and main- 
tain a constant electrolyte condition. 
The cathode electrode, essentially a 
current collector, is made of porous 


charged chemical fragments) and a 
blocker of electrons. The important 
thing is that the couple must be 
able to release electrons from one 
member and acquire them at the 
other. Also, the ions must be able 
to travel through the cell internally 
to maintain a complete circuit. 

How do the  electrochemists 
know which couples are worth 
investigating? Estimating the pos- 
sible energy of a given couple 
requires calculations involving the 
number of electrons transferred in 
the cell reaction and the sum of the 
molecular weights of the products 
or reactants. Unfortunately, the 
real energy densities realized in 
working cells are usually only 10- 
20 percent of the calculated ones. 
But that’s a clue to future progress. 
The batteries are telling us that 
there’s much room for improve- 
ment in how we make them. 

As might be expected, the most 
active and attractive couples are 
those most prone to destroy their 
own environments and attack con- 
tainers, connectors, seals, and pos- 
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graphite laced with a small amount of 
platinum catalyst. The lithium anode is 
pressed against a grooved cathode 
support by a spring-like bellows. It is 
possible to press the anode and 
cathode together because an ionically 
conducting film forms on the anode. 
Cell potential is 2.9 to 3.0 volts. 


sibly the unfortunate driver who 
happened to collide with a car 
powered by them. Trying to grade 
all of the possible cell couples and 
configurations into a pecking order 
is futile; there are too many un- 
knowns and overlaps. But here are 
five basic types of batteries that 
may, according to JPL's Automo- 
tive Power Systems Evaluations, be 
candidates for future electric cars: 
€ Cells in aqueous electrolytes. 

€ Ambient-temperature cells in 
non-aqueous electrolytes. 

è Fused-salt, elevated-tempera- 
ture systems. 

€ Systems with ion-exchange.or 
ion-conducting membranes. 

€ Fuel-cell systems. 

In order of increasing energy 
density, these seem to line up this 
way: lead/acid, nickel/iron, nick- 
el/zinc, lithium/iron sulfide, sodi- 
um/sulfur, zinc/chlorine, and lith- 
ium/air or  aluminum/air fuel 
cells. 

To compare just how these cou- 
ples and systems might perform in 
Continued 
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Conventional home recharging would take more power than most 


a car, you have to measure a set of 
common characteristics for each. 
These are specific energy, specific 
power, weight per vehicle, cycle 
life, cost per kilowatt-hour, and 
recharging behavior. 

Specific energy (Whr/lb) tells 
you how much energy you can 
deliver from one pound of on-board 
weight. Present lead/acid batteries 
have a dismally low specific ener- 
gy: 17-18 Whr/Ib. But this is offset 
by the electric motor, which is 80- 
90 percent efficient (compared 
with 15 percent for conventional 
combustion X engine/transmission 
combinations), and it doesn't waste 
fuel idling in traffic. Of course, the 
higher the specific energy, the 
greater the range of your car. 

Pardonable competitive enthu- 
siasm sometimes leads battery 
spokesmen to quote specific-energy 
figures in terms of cells, not a 
finished, working battery installa- 
tion. The specific energy per cell 
may be very impressive, but when 
the cells are combined into a 
battery with connecting members, 
heavy heat-insulating jackets, and 
external hardware, the figures gen- 
erally become less dramatic. 

Specific power (watts/lb) repre- 
sents not only the constant rate 
delivery capability of a battery but 
also the peak power deliverable, 
and might be thought of as passing 
or hill-climbing power. Specific 
power thus determines vehicle ac- 
celeration and response. Not all 
batteries with similar specific ener- 
gies can deliver short bursts of 
power at high discharge rates. 
That’s why Toyota, for example, 
has used hybrid battery systems 
with zinc/air batteries for high 
specific energy and lead/acid for 
quick punches of power. 

Weight. How much of the total 
vehicle weight is acceptable for 
batteries? Current forecasts range 
from 20 to 40 percent—the lighter 
the better. If an attractive electro- 
chemical couple needs insulating 
jackets, external storage tanks, 
pumping equipment, or special 
safety encapsulation—and many 
do—the engineers must decide 
whether the trade-off of high spe- 
cific energy versus weight and bulk 
is worthwhile. 

Cycle life and cost per kilowatt- 
hour are obviously linked tightly. 
As I was told by Ray Hudson, 
Engineering Manager of the Elec- 
tronics Division of Eagle Picher, 
"If you have a $50/kWh battery 
that will last for 500 cycles and a 
$100/kWh battery that will last 
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5000 cycles, the (latter’s) cost per 
mile is way down.” And it’s the 
cost per mile that counts. 

Recharging behavior turned out 
to be the skeleton in the closet that 
few of the electrochemists I inter- 
viewed really wanted to confront. 
They almost always stated confi- 
dently that their batteries would 
accept rapid charging. The ques- 
tion is—with what? An on-board 
recharger in your car would proba- 
bly add too much weight or be so 
small that recharging would take 
forever. A wall-mounted home re- 
charger would probably pull more 
power than most homes have avail- 
able. For example, if your car had 
only a modest 45-kWh capacity 
and you wanted to charge it up for 
an evening trip after coming home 
from work, you’d need the equiva- 
lent of a 45-kW engine generator 
(about a 70-hp engine) to do it in 
an hour. 


What’s needed 


If high specific energy, high spe- 
cific power, low weight, long cycle 
_life, low cost, and rapid recharge- 
ability are the targets for future 
batteries, how nearly do the various 
basic types approach this? As a 
jumping-off point, I asked the 
experts if they didn’t see some way 
that lead/acid batteries could be 
greatly improved. Ray Hudson's 
views seem to sum up most of what 
I was told: “No, I honestly don’t 
. . . The best they can ever do is 
-about 18 Whr/lb. The cycle life of 
the lead/acid battery is also very 
poor; you get 100-150 discharge 
cycles out of it.” But he added that 
with a lower discharge rate, such as 
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Zinc chloride battery is a closed 
system because of the potentially dan- 
gerous chlorine gas. In use, water and 
zinc chloride are pumped from a stor- 
age tank through the battery and back 
again to storage. To start the car, a 
small 50-volt battery starts the circu- 
lating-pump motor and introduces the 


might be used in a hybrid flywheel 
vehicle, a cycle life of 500-800 was 
conceivable. Nevertheless, there 
wil probably be a place for 
lead/acid in some specialty vehi- 
cles. Lead/acid has good specific 
power to handle sudden heavy 
loads, costs only about $55 per 
kWh, and has a well-developed 
manufacturing technology behind 
it. 

Ironically, the nickel/iron alka- 
line battery, using potassium hy- 
droxide electrolyte, which was in- 
vented by Edison back at the turn 
of the century, now seems an excel- 
lent near-term candidate. Asked 
about nickel/iron’s specific energy, 
Bill Harsh of Eagle Picher said, 
“It depends on the time frame. 
Right now we're at about 50; our 
objective is 60-70 Whr/kg at the 
end of a three-year period." 

Although the energy of nick- 
el/iron is fair but not dramatic, it 
has substantial weight advantages, 
works at ambient temperatures, 
and needs no costly, heavy hous- 
ings. Its truly outstanding feature 
is cycle life; 5000 cycles is accepted 
as being no problem. Recent im- 
provements in both electrodes have 
made the old Edison cell look 
considerably more attractive, ac- 
cording to Harsh. 

Another alkaline battery, widely 
publicized by GM as a very likely 
candidate for near-term electric 
cars, is the nickel/zinc battery, or, 
as GM prefers to call it, zinc/nick- 
el oxide. It was (really) invented 
by the Russians way back in 1901. 
Nickel/zinc operates at ambient 
temperatures and uses an aqueous 
electrolyte of about a 40-percent 
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electrolyte to the zinc-plate area. As 
soon as energy is produced, the pump 
motor continues to run on power now 
generated by the zinc/chlorine system. 
For safety, the chlorine is stored as 
chlorine hydrate—mixed with waste 
and chilled down to a temperature of 
just under 50 degrees F. 


homes can deliver 


solution of potassium hydroxide. 

Dr. John L. Hartman, head elec- 
trochemist at GM Research Labs, 
says, “А zinc/nickel oxide cell stor- 
ing the same amount of energy as a 
lead/acid cell weighs only about 
one-third as much and takes up 
less than half the space." Although 
present technology seems aimed at 
early production batteries with 66 
Whr/kg, a recent SAE survey sug- 
gests an advanced capability as 
high as 92 Whr/kg. 

Nickel is not cheap, but pro- 
jected costs range from $50 to $70 
per kWh. That's because new tech- 
niques bypass the early solid sin- 
tered nickel electrode. Fortunately, 
it's not the solid nickel that does 
the electrochemical work. All that's 
really important is the nickel oxy- 
hydroxide, for which the sintered 
nickel served as a matrix. Now, 
GM has dispensed with the sin- 
tered nickel in favor of a matrix of 
graphite powder and an organic 
binder with the nickel oxyhydride 
mixed in and the whole thing rolled 
out like a pie crust. 

Even if the cost and weight of 
the nickel electrode is under con- 
trol, a thornier problem is only 
partially solved. When а nick- 
el/zinc battery is recharged, zinc 
metal sponge deposits out onto the 
negative plate. The metal tends to 
deposit unevenly, changing the 
shape of the active area of the elec- 
trode. It also forms dendrites of 
sharp, toothlike projections, which 
ultimately penetrate the separator 
and short the cell. Thus, cycle life 
suffers. GM engineers think they 
have some answers, such as using 
slightly dish-shaped electrodes. A 
different approach, pioneered by a 
Swedish battery maker and now 
being developed by ESB, uses ver- 
tical vibration of the zinc plate to 
fight dendrites and uneven metal 
deposition. Called a Vibrocell, it 
will have three times the cycle life 
of lead/acid, ESB says, and can 
provide 1200 cycles of discharge 
and recharge. 


More advances, more problems 


When I turned from the aqueous 
ambient  nickel/iron and  nick- 
el/zinc batteries to more advanced 
batteries of the future, I faced a 
huge jump in technology. Chemis- 
try, fabrication, containment, and 
actual installation in a road vehicle 
all become new and demanding 
constraints. For example, the lith- 
jum/iron sulfide batteries under 
development by Eagle Picher, GM, 
and others operate at 700-840 de- 
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Lithium battery supports cells that 
are held in place by the electrode pres- 
surizing springs. In operation, both 
water and air flow through the cells in 
the grooved, semi-porous anode/cath- 
ode interface area, This permits oxy- 
gen from the air to react electrochemi- 
cally with the water on the electrode 


grees F; the outside housing must 
be an excellent insulator. Also, the 
cells operate under near-vacuum 
conditions, Nevertheless, this is 
one of the advanced batteries that 
may eventually break the energy- 
density barrier. 

Eagle Picher is under contract to 
deliver a Mark 1A lithium/metal 
sulfide demonstration battery to 
Argonne National Labs in early 
1980. This will be a 40-kWh bat- 
tery with a specific energy of 60 
Whr/kg to drive a 114-V system. 
The basic couple is an anode of 
about 20-percent lithium alloyed 
with aluminum, and a cathode of 
iron sulfide or disulfide operating 
in a lithium chloride/potassium 
chloride electrolyte. The latter is a 
eutectic mixture that melts at 
about 670 degrees F, but, according 
to Ray Hudson, “because of ion 
transport in the electrolyte, we 
[Eagle Picher] found it very bene- 
ficial to keep the cell operating at 
temperatures above 750 degrees F.” 

I asked him what he saw in the 
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where a conductive path exists to the 
cathode current collector. As the input 
air containing a small amount of CO, is 
passed through lithium hydroxide 
(formed as the cells operate), an insol- 
uble precipitate, lithium carbonate, is 
created. It can be removed periodically 
at a collection station. 


future for the specific energy of 
lithium/metal sulfide. He said, 
“Today, оп а cell basis, we're dem- 
onstrating 100 Whr/kg. In the sec- 
ond generation we want to get that 
up to 125, and, eventually, we'll get 
to about 200 Whr/kg." Ray warned 
me that those were cell ratings and 
didn't represent what happened 
when the weight of the necessary 
insulation and hardware were add- 
ed—a penalty of about 20 percent. 
A model of the Eagle Picher 
battery looked like a long, gleam- 
ing metal live-bait box, but Hudson 
told me it used multi-layer insula- 
tion developed by Thermo Elec- 
tron; although it would run over 
700 degrees F inside, it would be 
only warm to the touch outside. 
“We must maintain the thing 
under very high vacuum,’ Hudson 
said. That explained the very rigid, 
corrugated inner container. He 
then showed me a rather ordinary- 
looking fabric-like material and 
said, “This is our separator materi- 
Continued 
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al, boron nitride cloth. Boron ni- 
tride is the only acceptable materi- 
al, now, that withstands the lith- 
ium/sulfur environment. It costs 
about $500 per square foot, so of 
course we've got some work to do 
on the separators." 


Making sandwiches 


GM's lithium/iron disulfide cells 
look different from the cells I saw 
at Eagle Picher. The chemical 
structure also differs: Two negative 
lithium-in-silicon alloy and eutec- 
tic lithium chloride/lithium potas- 
sium plates sandwich a positive 
plate compacted and sintered from 
a mixture of iron, iron sulfur and 
lithium sulfur compounds, carbon 
and lithium chloride, and potas- 
sium chloride. That's quite а com- 
plex sandwich. GM uses the expen- 


sive boron nitride and zirconia 
cloths as separators. 
The sandwich construction, 


called bipolar, goes back, according 
to Thompson G. Bradley of GM 
research, to Volta’s 19th-century 
“artificial electric device.” Its ad- 
vantages: light weight, high perfor- 
mance, low internal resistance, and 
a direct path for the electrons to 
reduce the need for current collec- 
tors. In the latest reported tests, 
such cells have gone through more 
than 250 deep-discharge cycles and 
operated over 5000 hours. 

The more advanced the battery 
concepts I investigated, the greater 
the differences of opinion became. 
Sodium/sulfur batteries, for exam- 
ple, are being researched by Dow 
Chemical, Ford Motor, Chloride 
Silent Power (Britain), GE, Brown 
Boveri, Compagnie Generale Elec- 
trique of France, and Yurasa of 
Japan. Perhaps that's why the esti- 
mates of attainable Whr/kg vary 


from 80 by a company not (pre- 
sumably) on the sodium/sulfur 
bandwagon, all the way to 300 by 
some European proponents. А re- 
cent SAE forecast is 198 Whr/kg. 

Dr. Charles A. Levine of Dow 
Chemical's research lab calculates 
270 Whr/kg on a cell basis, but 
points out that putting cells into an 
insulated box, necessary since they 
operate at 570 degrees F to main- 
tain the sodium and sulfur in a 
molten state, would take that down 
to about 200 Whr/kg. 

Dr. Levine thinks our EV sights 
are set too low. He says, “Argonne 
[Argonne National Labs is charged 


Gf Today, on a cell basis, 
we're demonstrating 100 
watt-hrs /kg. Eventually 
we'll getto about 200 99 


with overall responsibility for U.S. 
EV-battery research] is talking 
about a 45-kWh battery, but we 
really think that's too small. That's 
sub-subcompact. To get consumer 
acceptance, we think you'll have to 
furnish an electric car the size of a 
Chevrolet Nova or something like 
that.” 

Dow’s fascinating battery has a 
unique cell construction. The ac- 
tive materials are molten sodium 
(anode) and sulfur (cathode) at 
970 degrees Е. The electrolyte is a 
solid membrane or separator that 
passes ions but not electrons or 
liquid. Other experimenters have 
used beta alumina, a ceramic-like 
aluminum oxide, but Dow uses 
very thin-walled boron glass tubes 
about 0.003-0.004 inches in diame- 


ter. The walls are about 10 microns 
thick. Dr. Levine describes this 
glass as “just a network of things 
with an occasional ion in it, mobile 
so they can jump from here to 
there." The top end of each tube is 
open to a reservoir, much as the 
tubes in a car radiator open into 
the top tank. 

"We put sodium here (the top 
reservoir) and let it go down inside 
the fibers and dip them in sulfur. 
We've got thousands of these little 
fibers (tubes) all in parallel—thou- 
sands of batteries.” The bundle of 
tubes he showed me was actually a 
small cell about one inch in diame- 
ter, but it had about 3000 little 
tubes in it, open on one end and 
closed on the other, fitted with foil 
strips for electrical contact and, as 
Levine said, “jelly-rolled together.” 
All told, the active surface area of 
the tiny tubes was enormous, A 
small pump is used to bring fresh 
materials to the active areas. 

I thought this exotic cell must be 
enormously expensive, but Dr. Le- 
vine was undismayed. “We think 
it’s going to be by far the least 
expensive design—about the same 
price per unit of energy as a good 
lead/acid battery.” 


Problems with sodium 


Recharging is no great problem 
apart from the original one: Where 
do you get the charging power? 
Levine called that “truly a horren- 
dous problem,” partly because he 
thought that competitive cars with 
different battery types would prob- 
ably require different charging 
techniques so recharge filling sta- 
tions couldn’t be standardized. 

Not all of Dow’s competitors are 
enthusiastic about sodium/sulfur. 
Said one, “There’s an extreme safe- 


Batteries of the future—how they line up 


Couple materials | Electrolyte | Circulating | Operating Specific 
pump? temperature power | 
Lead/lead dioxide Sulfuric acid E Lea EE | 
Nickel/iron Potassium No Ambient 
| hydroxide 
Potassium Good 
hydroxide | 
No 


Ambient 


Developer, maker, 
or researchers 


Many 


Eagle-Picher, 
Gould, Toyota | 
GM, ESB, Yardney, 
ERC, Atomics Int., 
Fiat, Gould 


Japanese and . 
French companies i 


Nickel/zinc 


Zinc/air (fixed type) 


Zinc/air (circulating 
electrolyte) 
Lithium/metal 
sulfide 


Eagle-Picher, GM, 
Rockwell, Gould 

Dow, GE, Brown- - ~ Sodium/sulfur 
Boveri, Ford, 
EVA-Chloride | 


Exxon Research, Lithium/titanium 
Univ. of British disulfide 
Columbia 


Lithium/molydenum 
. disulfide 


Lockheed Lithium/air 


Aluminum/air 
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Zinc powder 
inpot-hyd. 
Lithium chloride/ 
potassium 
chloride 

Beta alumina 
Boron glass 


Aqueous zinc 
chloride 
Propylene 
carbonate! 
methyl acetate 


Water 
Potassium 
hydroxide 


roxide 


Yes Ambient 


[E 


Low 


High 
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Special features or 
problems | 
Low cycle life; low specific 
power 
30 Early availability; high cycle 
life 
41 Zine shape changes; zine den- 
drites reduce cycle life 


Watt-hours/Ib., 
advanced type 


56 Hard to recharge 

45 Empty and refill tank to 
recharge 

72 Offers waste heat for car heat 
or А/С 


Couple materials may be 
dangerous on road 


Chlorine stored as refrigerated 
hydrate 


72 Uses intercalation effect; 
moly-disulfide a natural low- 
cost mineral 


Mechanically recharged fuel 
cell; long range, full perfor- 
mance potential in future 


ty hazard with the sodium/sulfur 
system." He was worried about the 


reaction of sodium and air: “The- 


slightest crack in the system, and 
you've got a bomb sitting there. If 
the sodium gets to air that has any 
moisture in it at all, it's just gone." 

Surmounting all the pros and 
cons of sodium/sulfur, including 
the manifest difficulty of mass- 
production technology, is the great 
lure of a cycle life that seems to be 
sky high, probably well over 3000 
cycles. As Dr. Levine says, "It's 
just two liquids . . . there's no 
shape change and it should be 
capable of an infinite number of 
charge/discharge cycles." 

Sodium/sulfur batteries are like- 
ly to be tried for utility load level- 
ing before going into cars. 

But another exotic concept, the 
zinc/chloride battery, is one of 
the few advanced types that has 
actually been tested in running 
vehicles. Energy Development As- 
sociates (EDA) of Madison 
Heights, Mich., has demonstrated 
the system in a test-bed Vega at 
highway speeds for distances ap- 
proaching 200 miles before re- 
charge. Although zinc/chloride has 
a slightly lower specific energy 
than  sodium/sulfur (estimates 
vary from 110 to 150 Whr/kg), it 
has some advantages: The system's 
couple, zinc and chlorine, is cheap 
and available; it runs near ambient 
temperatures and pressures; it uses 
an aqueous (zinc chloride and wa- 
ter) electrolyte; it has good cycle 
life; and it undergoes no chemical 
action while idle. 

Zinc/chloride is actually a sys- 
tem rather than a self-contained 
battery. The reason for the circui- 
tous arrangement shown in the 
diagram is that chlorine is a deadly 
gas under ambient conditions; it is 
totally impractical to store it in a 
gaseous state in a car. EDA worked 
out a way to store it as a safe, 
yellow, ice-like chlorine hydrate by 
mixing the gas produced during 
charging with water and chilling it 
to 9.6 degrees C, just under 50 
degrees F. In operation, there's a 
heating effect in the battery stack, 
and when the warmed electrolyte 
returns to the hydrate-storage area, 
enough heat is added to release 
some chlorine and water into the 
solution going back to the plates. 
The process continues until all the 
hydrate is used or until the circu- 
lating pump is stopped. 

Chemically, the reaction is relia- 
ble and simpler than in other 
advanced batteries. Obviously, 
since a highly toxic gas is used, the 
mechanical design would have to 


Thousands of boron glass tubes less 
than 0.004 inch in diameter form the 
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Eagle Picher lithium battery runs 
warm to the touch outside, insulated 


be very much on the fail-safe side. 
Whether zinc/chloride will ever be 
acceptable on the highway is debat- 
able. 


Quick recharge 


Of all the power-storage devices 
I saw and heard about, the most 
exciting were the lithium/air and 
aluminum /air fuel cells developed 
at Lockheed. 'These involve me- 
chanically recharging the vehicular 
power cell with an electrochemical 
fuel. Rather than being a local-use 
second car, tied almost literally to 
its charger, the electric car could go 
anywhere, any time, and be re- 
fueled promptly at a roadside sta- 
tion. Dr. Littauer envisions “а full- 
performance, five-passenger vehicle 
with a range of 200 to 300 miles." 
The car would be stocked with 
sufficient metal fuel (lithium or 
aluminum) for about 1000 miles. 
Once, twice, or three times, during 
that mileage, depending on conve- 
nience, you'd stop for a few min- 
utes to take on water (needed in 
the cell reaction) and discharge the 
reaction product, lithium carbon- 
ate, a dry powder precipitated by 
flowing carbon dioxide through the 
residue in the battery. 'This powder 
would be collected and recycled. At 
the end of 1000 miles, another 


Dow's sodium/sulfur 


electrolyte in 
cell. Tubes are rolled in plastic sheets. 


from the 700-degree operating temper- 
ature inside. Cells are shown above it. 


push-pull, click-click operation 
would drop in new metal plates, 
and you'd start fresh. 

Originally, when I first talked to 
Dr. Littauer, we discussed only 
lithium/air cells. Later, as research 
progressed, the aluminum /air cells 
were developed and now seem even 
more attractive. Both have ex- 
tremely high power densities. You 
throw in a new stack for instant 
recharge—6700 to 7700 Whr/kg. 
'That's quite dramatic. 

Lithium/air fuel cells are being 
used now in certain classified ap- 
plications. And, in spite of an 
anticipated lengthy development 
stage, they look like good prospects 
for EV's because they fit the ordi- 
nary driver's needs so well. 

There are other fuel cells, but, as 
Dr. Littauer says, “The reason 
we're looking at lithium/air is that 
it's the most energetic electrochem- 
ical couple without going to halo- 
gens, chlorine, fluorine, and so on, 
which are not really safe and are 
awful things in an accident. Lith- 
ium operates at room tempera- 
ture, and doesn't catch fire." The 
only other metals worth consider- 
ing in an air cell, he says, are 
aluminum, magnesium, and cal- 


cium. 
[Continued on page 158] 
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Slimmed- 
down hulls 


—trailerable boats for 
smaller cars 


Using clever tricks, makers— 
and owners—cut boat weight 
without sacrificing size 


By BOB STEARNS 


There’s a crisis brewing for recrea- 
tional boating. The increasing short- 
age of marina space will force 
many people to start trailering 
their boats. But the days when an 
average-size family car can easily 
haul a 5000-pound trailer down the 
highway are almost over. 

Says Michael Sheean, Chevro- 
let's  special-products manager: 
“Take a compact that's running 
with a 4000-pound towing capacity 
now. I think we'll see this dwind- 
ling to around 2000 in the near 
future, and possibly even 1500 
pounds іп the mid-1980’s.” 

A 2000-pound rig may not sound 
like much to those who go boating 
in offshore waters or in larger lakes 
and rivers. But we may soon be 
building 20-footers that fall within 
that trailering weight. Talks with 
manufacturers, and my own recent 
experience, convince me that this 1s 
possible. 

Several years ago, when the fuel 
crisis made me worried about the 
future of trailer boating, I began 


Lightweight hull materials 


The sandwich approach to a lighter 
hull was introduced more than 10 
years ago by Boston Whaler, who 
inserted a layer of polyurethane foam 
between layers of fiberglass to create 
the famous “‘unsinkable” hull. 

Instead of solid foam, Baltek's Con- 
tourkore (used for Checkmate hulls) 
has thick, end-grain balsa-wood blocks. 
During construction, resin seeps between 
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Hitched to a VW Rabbit, author's 1714- 
foot Hewes and motor weigh 400 pounds 


my own program of boat-weight 
reduction, Today, I use the same 
size and type boat I used three 
years ago—a 1714-foot Hewes Red- 
fisher. But it is now 340 pounds 
lighter, thanks to Kevlar—and new 
construction techniques Hewes and 
I worked out. 

Hewes is not the only maker 
trimming boat weights. The trend 
is catching on in a number of 
shipyards. During the past three 
years, there have been these 
developments: 

€ Use of new, stronger but light- 
er hull materials. 

e New techniques for building 
lighter with traditional materials. 

ө Better-designed hulls that let 


the blocks, sealing each one separately. 
Another light hull material features 
a core of Klegecell, a highly stable, 
rigid polyvinyl chloride foam. Like 
Contourkore, the foam is in two-by- 
two-inch-block form. For easy contour- 
ing to a curved hull form, the blocks 
are attached on one side to a piece of 
fiberglass cloth. The Klegecell is then 
laminated between layers of fiberglass. 
To make Imperialite, All Seasons 
Industries introduces a "blowing agent” 


less than a similar rig he hauled a few 


mr 


years ago. The trailer is also lighter. 


smaller boats perform like larger 
craft. 

When I set out to lighten my 
trailer load, I focused first on the 
hull. With a lighter hull, I could 
use a smaller engine, and tow with 
a lighter trailer. If I wanted a 2000- 
pound rig that could be towed by a 
compact car, I'd need to shave hull 
weight down to 1100 pounds. An 
engine with enough power (70 to 
80 hp) to plane the hull would 
weigh around 250 pounds. A 400- 
pound trailer could carry the load— 
and I'd still have 250 pounds left 
over for fuel, battery, and gear. 

For a 1600-pound rig, one that 
could be trailered by a bantam- 
weight car, I'd have to go even 


into ordinary polyester resin. The result 
is a low-density foam that sandwiches 
between layers of fiberglass, | 

At the center of Hydra-Sport's inno- 
vative new laminate is a foam com- 
posed of resin mixed with tiny, air- 
filled microbeads. This lightweight 
core is enclosed between multiple 
layers of cloth woven from alternating 
strands of fiberglass and Kevlar. The 
super-light laminate is sturdy enough 
for hulls of bluewater fishing boats. 
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The 16-foot fiberglass John Dory (top), sturdy yet light- 
weight, has been so carefully engineered that its hull 
weighs only 350 pounds. At 530 pounds, the 1514-foot 
fiberglass Sea Squirt (left) is another fishing boat that can 
be trailered easily by a subcompact. So can the 18-foot 
Hydra-Sports the author is testing above. Made of light but 
strong Kevlar, this roomy bass boat has an 800-pound huli. 


lower—down to an 800-pound hull 
and a 300-pound trailer. As it 
turned out, Hewes and I reduced 
the Redfisher so much that I was 
able to replace the original 100- 
horse engine with a 75-һр one 
that's 60 pounds lighter. My whole 
trailer rig now weighs less than 
1600 pounds, and Гуе lost no 


space. 

There are a number of produc- 
tion boats today that can be safely 
towed by a small car (see photos). 


Like my Redfisher, some of these 
lightweight hulls replace fiberglass 
with Kevlar, Du Pont's new super- 
light, super-strong aramid fiber 
[PS, May ’78]. Hydra-Sports, the 
first maker to offer a full line of 
Kevlar-reinforced powerboats, con- 
tributed to its growing popularity. 
Today there are at least 17 power- 
boat manufacturers using Kevlar, 
including such firms as Mako Ma- 
rine, Wellcraft, and Bertram Yacht. 

Hydra-Sports is now pioneering 


Each of these boats will 
hydraulic trim tabs and engine power trim are added. The 
combination also improves riding comfort and dryness. 


perform like a larger craft if 


the use of a unique, Kevlar/fiber- 
glass foam sandwich (see box). 
Right now, they’re using the mate- 
rial for large, offshore fishing hulls, 
but it should prove adaptable to 
trailerable boats. Imperialite, anoth- 
er promising new material, makes 
fiberglass laminates thicker, strong- 
er, and much lighter, according to 
All Seasons Industries, the develop- 

er. 
Imperialite has been tested suc- 
Continued 
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Boston Whaler's sporty Newport 17 (top) has a foam- 
sandwich hull designed for maximum flotation—not specifi- 
cally for small-car trailering. But at 950 pounds, this 16- 
foot, 7-inch craft is well within the limits of a 2000-pound 
towing package that could be hauled by the smaller cars 


cessfully in production hulls, but 
manufacture has been temporarily 
halted due to handling problems. A 
company agent said these problems 
should be resolved soon. 

The fiberglass-sandwich concept 
Itself is not exactly new. Boston 
Whaler's fiberglass/polyurethane- 
foam-sandwich technique has prov- 
en successful for over a decade. For 
almost as many years, Checkmate, 
among others, has used a balsa-core 
laminate with similar results. 

A new material called Klegecell 
has proven successful in large, off- 
shore racing boats. American 
Klegecell Corp. says the foam-core 
material reduces hull weight while 
maintaining strength and rigidity. 


Updating an old technology 


Even standard fiberglass tech- 
niques are being improved. Recent- 
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ly Delhi Manufacturing Compa- 
ny's Les Miller introduced me to 
the Terry 450 CM, a 15-footer that 
weighs only 575 pounds but has a 
solid feel. 

“It will hit close to 40 mph with 
a 55-hp engine," said Les. “In fact, 
it's rated for only up to 55. By 
keeping the horsepower down we 
could use less glass throughout the 
hull. We also added special rein- 
forcing to critical areas, and ш 
some spots we used flotation foam 
as an extra stiffener." 

Aluminum hulls are changing, 
too. Starcraft, Lund, and other 
manufacturers I talked to are using 
stronger and better grades of ma- 
rine aluminum, such as alloy 5052. 
Both exterior and interior finishes 
are vastly improved. Foam added 
to meet current federal upright- 
flotation requirements also helps 


of the '80's (see text). 
(left) is another traditionally light boat. The open fisher- 
man's aluminum hull weighs just 910 pounds. Balsa wood, 
a third conventional weight shaver, is at the core of the 
two Hewes Redfishers (right). Each weighs only 760 pounds. 
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The Starcraft 18-foot Fishmaster 


absorb unwanted sound, as does 
decorative lapstraking of the hull. 
The “tinny” look and feel of alumi- 
num 1s almost a thing of the past. 
Using new materials—or old ones 
in new ways—is one part of the 
reducing diet. Design also plays a 
critical role. And hull designs are 
improving. High-performance deep- 
V and modified deep-V hulls not 
only dramatically improve riding 
comfort, but performance as well. 
Today, 18-footers are capable of 
cruising through waters and hand- 
ling seas that would have been risky 
for some 20-footers a few years ago. 
A final ingredient of the reduc- 
ing program is innovative think- 
ing—looking at the boat without 
preconceptions. For example, after 
shaving 140 pounds off my Red- 
fisher by using Kevlar, I looked for 
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79 outboard 


—a year of refinement 


New modifications make 
them tougher, smoother, 
and more dependable 


By HERBERT SHULDINER 


Big changes have been rocking the 
outboard scene for the last few 
seasons as new makes and models 
flooded the market. This year, 
however, subtle engineering refine- 
ments provide the news. The rela- 
tively small number of new models 
mainly fill in the gaps in various 
lines, or expand the offerings of 
newly established companies. Let’s 
take a closer look at the new 
engines: 

Chrysler offers eight new out- 
boards for '79: 7.5, 12, 20, 30, 70, 
and 100 hp, and two new auxiliary 
motors for sailboats—the 180 and 
280. The 180 uses the 7.5-hp power- 
head, which delivers more reverse 
thrust than many engines rated at 
twice its horsepower and more for- 
ward thrust than engines rated to 
10 hp, Chrysler claims. 

Evinrude features a new 100-hp 
V4 and a four-hp model with a 
built-in fuel tank. The 100 fills a 
gap between Evinrude’s 85- and 
115-hp V4's. In fact, the 100 shares 
the same V4 block as the 85, 115, 
and 140. 

Johnson offers a new four-hp 
with a built-in, 115-quart fuel tank 
that replaces a heavier three-gallon 
tank. “It’s an important advantage 
when you have to carry the motor 

Continued 


Quiet, smooth, 7.5-hp Mercury has im- 
proved idling, better low-torque perfor- 
mance, the company claims. A 140° ther- 
mostat regulates engine temperature. 
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Spirit 3.5-hp model is for fishermen five-hp size. It's one of three new 
who need something between two- and models Spirit has brought out for ‘79. 
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Evinrude 100-hp engine is all-new model that fills gap be- 
tween 85- and 115-hp V4 lineup. It comes in 20- and 25-inch 
power-tilt configurations; there is also a 20-inch manual tilt. 


Restyled for'79, Chrysler's 75-hp model is designed to 
provide power for skiing, and good, low-speed performance. 
The three-cylinder engine weighs 224 Ibs., has electric start. 


in the woods on a portage," says 
Don Neal, product manager for 
Johnson Outboards. Johnson also 
has a new 100-hp V4. 

Mariner introduces new 175-, 
9.9-, and 15-hp models, and three 
new electric trolling motors. 

Mercury has placed the speed- 
ometer pickup right in the gear 
case for all models from 70 hp up. 
That means you don't have to drill 
through a boat for hookups any- 
more. It also means more accurate 
and steadier readings because the 
Pitot tube can't get knocked off, 
and it's farther down in water. 

Spirit features new 3.5-, 25-, 
and 85-hp models this year. The 85 
is an in-line three-cylinder motor. 5] 


New fishing motors from Mariner are 
9.9- (right) and 15-hp models. Both have 
through-prop exhaust, and the 9.9 model 
has loop-charged powerhead. 


New electronic device in Mercury's V- 
150 helps avoid killing engine when 
rpm drops. 11 automatically senses the 
change, advances spark to boost rpm. 


Big 175-hp V6 motor, Mariner's new- 
est and biggest, develops full power at 
5800 rpm. Displacement is 121.9 cu- 
bic inches, Power trim is standard. 


Compact, new four-hp Johnson out- 


board, ideal for trolling, has a 1'^5-quart 


integral fuel tank. Previously, the engine 


came with a remote three-gallon tank. 


FEBRUARY 1979 


| B9 


New designs for 
fishing tackle give you an 


anglers edge 
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Lazy Ike's new medium diver Natural 
Ike and ultra-light Natural Tike are made 
of a new structural foam material, have 
highly realistic natural finishes. 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


Just when you think the fishing- 
tackle makers must be running out 
of ways to improve their products, 
along comes another tackle show to 
prove you wrong. This year, some 
of the most exciting improvements 
stem from the use of new materials 
such as the space-age superfibers, 
boron and Kevlar. 

Other improvements are the re- 
sult of fresh new designs, some of 
them created by ordinary fisher- 
men like you and me. In any case, 
these new developments span the 
entire tackle spectrum. Everything 
from rods and reels to hooks and 
line seems to benefit. 


Rods 


The big news this year is that 
two superfibers have joined graph- 
ite in the move to challenge 
glass as the basic material for rods. 
From Shakespeare comes a new 
series of rods built with Kevlar, the 
strongest synthetic fiber in the 
world. The stuff has been used in 
boat hulls for about five years [PS, 
Feb. '77 and also in this issue] 
but this is the first time it's been 
available in fishing rods. ‘These 
new rods—called Purdy Stiks—are 
basically Kevlar versions of Shake- 
speare's highly popular graphite 
Ugly Stiks. Like the Ugly Stiks, 
Purdy Stiks have a solid glass tip, 
and a tubular glass core under the 
outer sheath of superfiber. 

Why not 100-percent Kevlar? 
Two reasons: First, Kevlar may be 
strong under tension, but not under 


Flyweight waders by Royal Red Ball 
weigh just 11 ounces, provide good, 
comfortable fit and great freedom of 
movement in river, stream, or surf. 
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Shimano Bantam-100 is a 714-ounce 
narrow-spool reel with star drag, alumi- 
num-oxide line guide, stainless-steel ball 
bearings, and adjustable cast control, 


compression. Glass can compensate 
for that weakness. Second, hybrid- 
izing glass and Kevlar lets Shake- 
speare make good use of its exist- 
ing manufacturing processes, and 
the experience gained making Ugly 
Stiks. 

Purdy Stiks are made in five 
models to suit most types of fishing 
including spinning, spin-cast, bait- 
cast, and fly rods. 

If one superfiber is good, two are 
even better. That’s the idea behind 
Browning’s new line of boron/ 
graphite rods. This type of hy- 
brid was pioneered by Don Phil- 
lips, a Connecticut fisherman and 
aerospace engineer who has worked 
with boron and graphite since their 
introduction as manufacturing ma- 
terials. Boron is both stronger and 
stiffer than graphite, but it is also 
very brittle, and extremely hard to 
finish. Combining it with graphite 
overcomes these problems. The re- 
sult, according to Browning, is a 
rod that's stronger and more sensi- 
tive than graphite alone, yet no 
heavier. 

Browning's boron/graphite rods 
come in five models: two casting 
rods, two spinning rods, and a fly 
rod. 


Reels 


Shimano, the Japanese maker of 
quality bike components, has 
wheeled its way into the tackle 
business on a tandem of new light- 
weight casting reels. These reels— 
the Bantam-100 and Bantam- 


100EX—both feature narrow-spool 
design, fast 4.7:1 retrieve, and a 
knob-free sideplate that fits com- 
fortably into your palm. Both slip 
into free spool for long casts, and 
both have centrifugal brakes and 
adjustable cast control to fight 


Garcia Royal Ambassadeur 4600 CA 
has unique “fast cast thumb bar” and a 
knob-free sideplate shaped to fit your 
palm during the retrieve. 


backlashes. The difference between 
the two? The 100EX is made to 
cast ultralight lures; the 100 han- 
dles standard lure weights. 

This type of reel—with narrow 
spool and palm-fitting sideplate— 
may well represent the future in 
casting reels. Garcia has a brand- 
new reel in this mold called the 
Royal Ambassadeur 4600-CA. It 
features Garcia's exclusive “fast 
cast thumb bar” that lets you put 
the reel into free spool one-handed, 
with your thumb in casting posi- 
tion on the line. Garcia also offers 
the reel in a wide-spool version 
called the 5600-CA. 

Casting reels aren’t the only 
news this year. Garcia has a new 
line of deluxe skirted spinning 
reels, made in Sweden by Abu. 
These new reels have such innova- 
tions as lightweight, corrosion- 
proof, pushbutton spools made of 
Delrin, and rear-mounted drag with 
stainless, graphite, and Teflon 
washers. Other state-of-the-art fea- 
tures include: stainless bail, bail 
springs, and line roller; internal 
bail trip, stainless ball bearings; 
high-speed retrieve. 

This new series includes the Am- 
bassadeur 54 (light freshwater), 
the 55 (heavy fresh- and light salt- 
water), and the 57 (medium salt- 
water). 

Also new this year: Pflueger's 
narrow-spool bait-casting reel, the 
Model 2600 Free Spool, and a 
three-reel, top-of-the-line series of 
spinning reels called “Chairman” 
from Johnson. 


Lures 

Last year Lazy Ike caught the 
other lure makers napping with the 
finely detailed, highly realistic fin- 
ishes on its deep-diving Natural 


A 


Ambassadeur 54, made for Garcia by 
Abu, has a lightweight plastic spool and 
rear-mounted drag with stainless, graph- 
ite, and Teflon washers. 


F 


Ike. This year most of the competi- 
tion has jumped on the trend. “Nat- 
ural” finishes are the order of the 
day for crankbaits. Meanwhile, 
Lazy Ike has widened its line of 
Naturals to include an ultralight 
Natural Tike and a medium-diving 
Natural Ike. 

But, according to Lazy Ike's 
Jesse Waldron, natural finishes are 
only skin deep. Far more important 
is the construction of the Natural 
Ikes and Tikes. They are molded of 
a new lightweight structural foam, 
quite possibly the lure material of 
the future. Advantages, according 
to Waldron: “It is much stronger 
than plastics or woods; it is lighter 
than anything previously used; it 
has consistent buoyancy and will 
never leak; its density can be 
varied to give you floaters, sinkers, 
or lures that can actually suspend; 
it will hold screw eyes and hooks 
with greater pullout strength." 

Lazy Ike won't say how the foam 
is made, but Cordell Tackle isn't 
shy about its new Balsa Lite, a 
[Continued on page 171] 
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New abrasion-resistant Stren is formu- 
lated to stand up to barnacles, rocks, 
pilings, and other underwater menaces 
that might snag the line. 
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Electric kayak 


—build it for under SIOO 


= - 
т | Se = — PE ‘ К ‘ad 


Gliding serenely through scenic waters (top), this paddle- you need to make time. The sleek hull (beached, right) has 
propelled kayak switches to electric power (above, left) when room for camping supplies as well as two good-sized adults. 
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This simple plywood craft 
ranges far, with an assist 
from a little trolling motor 


By SUSANNE and 
PETER STEVENSON 
PHOTOS BY THE AUTHORS 


Paddle silently along through 
secret waterways—or flip on the 
little trolling motor for a power 
assist. We designed this touring 
kayak to give you both options. 
With a 17-pound-thrust electric 
outboard, it scoots along at jog- 
ging speeds to reach a campsite 
before dark—or to visit fishing 
spots banned to gasoline-powered 
craft. We've found that the quiet- 
ly humming thrust motor bothers 
wildlife less than  paddles—so 
we've gotten in quite close for 
some spectacular nature photog- 
raphy. In fact, this little boat 
has been even more fun than the 
Mini-cup sailboat we designed 
last year [ PS, Feb. 78]. 

As with that design, you need 
no special tools, boating hard- 
ware, or lumber to construct this 
easy-to-build craft. It's made from 
four sheets of plywood and costs 
under $100 to build (this includes 
foam flotation, paint, and hard- 
ware). 

Another similarity to last 
year's design: The kayak's deck 
and hull bottom are identically 
shaped, halving layout and cut- 
ting time. Straight-cut vertical 
side pieces also keep construction 
simple. It took us less than two 


TOP-PANEL 
OUTLINE 
IDENTICAL TO 
HULL BOTTOM 


l4" PLY „ 


FRONT 
SIDEPIECE 


FOAM- 
FLOTATION 
COMPARTMENT 


Step-by-step plans for $5 


Detailed construction plans are $5 
(check or money order) from Stevenson 
Projects, Dept, K-10, Box 584, Del Mar, 


weekends to assemble the boat, 
ready for painting. 

'The 14-foot kayak weighs about 
80 pounds. Its vertical sides pro- 
vide maximum stability for its 
34-inch beam. 'The craft has a keel 
for directional stability. When un- 
der power, it can pivot on its own 
length to get you in and out of 
tight spots, Its flat bottom and hard 
chines also give it good roll resis- 
tance, making paddling comfort- 
able from deck or cockpit. 

With a clean, long, and light- 
weight hull, drag on the electric 
motor is almost minimal, so you 
can expect top performance from 
it. A 17-pound-thrust trolling mo- 
tor lists in Sears catalog for $130, 
but you can have fun with smaller 
motors that cost as little as $40. 
A modest-size auto battery sup- 
plies plenty of power, since even 
with a couple of 200-pounders 
aboard, you're running less than 
half the rated load for a 17- 
pound-thrust motor. And for max- 
imum load trim, the battery can 
be mounted either in the central 
or forward cockpit. 

There are a few special design 
touches that make the electric 
kayak especially convenient. Pe- 
ripheral rope steering allows you to 
control the craft from either cock- 
pit. Carry handles double as tie- 
down holds, so you can easily car- 
top the kayak. And the built-in 
engine mount can also handle 
conventional canoe-size gasoline 
outboards. We're now developing a 
sail rig for the kayak. Ask us 
about it when you order plans. @5) 


TRANSOM ENGINE MOUNT 


| FOAM- 
FLOTATION 
COMPARTMENT 


SQUARE-CUT 
REAR SIDEPIECE 


Al SQUARE-CUT 
SEAT BACKS 


AND „7 P d 
BU LKHEAD, "d 


1%” FULL ROUND 
PADDLE SHAFT 


PINE PADDLE BLADES 


Calif. 92014. They include instructions 
for building double paddles and in- 
serting foam flotation. (Please make all 
checks payable to Stevenson Projects.) 


Land-sailer 
you can car-top 


If you want to sail faster than 
is possible on water but don't want 
the discomfort of iceboating, the 
ultralight Winjammer could be an 
attractive vehicle. Borrowing tubu- 
lar design concepts and materials 
used in hang gliders, this land- 
sailer cruises on beaches and shop- 
ping-center parking lots in winds 
of only 10 knots. 

You steer it with pedals that 
turn the front wheels. When sailed 
by experts, claims the manufac- 
turer, the 70-lb. craft can acceler- 
ate to twice the speed of the wind, 
and can reach speeds of up to 60 
mph. 

The craft can be assembled and 
disassembled in minutes, is cartop- 
pable, and can be stored vertical- 
ly in about two feet of hall or 
garage space. Winjammers are 
made by Maata Products, Inc., 
1647 E. 14th St, Oakland, Calif. 
94696, and sell for about $475 with 
optional sand wheels.—Ben Kocivar 
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Safer boating, bigger fish catches 


with computerized 
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Shakespeare's Ultimate | heat-printed the top graph in action 
off the Florida keys: (1) Surface with scattering layer; (2) a 
three-ounce lead jig descending to bottom; (3) large school of 
fish; (4) boat wreckage; (5) the bottom. Middle display is of 
same wreck, but made on a straight-line recorder. Bottom chart 
is of the same scene, but on a flasher /recorder. 
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Advanced electronic features sharpen the 
vision of those underwater ''eyes'' 


By BOB STEARNS 


I'm an avid believer in depth finders. The only way 
you could possibly learn more about the bottom—and 
the fish in between—would be to go down in diving gear. 

Depth finders have been around in various forms 
since the end of World War II, but during the last 
decade they have become extremely popular. Original- 
ly, only flashers and recorders were available. Flashers 
merely use neon bulbs, arranged in a circular scale 
like a clock face. The deeper the target, the farther 
around the bulbs would flash. Recorders made a per- 
manent record of depths by drawing the bottom with 
a mechanical motor-driven pen (stylus) on a drum 
of moving paper. 

Today, nearly 100 companies produce a variety of 
gear that includes not only much more advanced ver- 
sions of the old reliable flasher and recorder types, 
but many entirely new systems as well. 

You'll find instruments that use cathode-ray tubes 
(CRT) for displays, horizontal scanning sonar that 


look like underwater radar units, 
digital—both LCD and LED—read- 
outs, meters (with moving needles 
that indicate depth), thermal dot 
recorders whose only moving part is 
the paper-drive motor, and flashers 
that are now oriented in a straight 
line—either horizontally or vertical- 
ly. And there are also new features, 
such as low-bottom warnings and 
“anchor watch." 

But all this makes choosing one 
a murky business. For a clear view 
of the scene you need to know how 
they work and what each will do. 


Microcircuitry 


Miniaturization has become im- 
portant to depth finders; it ac- 
counts for their popularity primar- 
ily in small boats, typically 15- to 
30-footers. Older machines with 
good definition were too large and 
were incapable of withstanding the 
higher shock and vibration levels 
common to smaller boats, but the 
new generation is far more rugged 
and much smaller in size. For 
example, I use a Vexilar model 555 
that measures only six by 715 by 
715 inches, yet is capable of record- 
ing down to depths of 200 feet in a 
straight-line display. Weight: just 
9.9 pounds, complete with trans- 
ducer. 

Electronic micro-miniaturization 
not only reduces the physical size 
and weight, but vastly increases 
capability and keeps costs down. 

“The secret is in the electronic 
microprocessors—the same type of 
chips used in pocket-calculator de- 
signs," Dick Ross, an engineer for 
Shakespeare Marine Electronics, 
told me. We were offshore fishing 
with his company's Ultimate I, a 
recording straight-line depth find- 
ег. “This 23-foot boat we're fishing 
from right now couldn't carry 
enough conventional transistor 
components to make this machine 
work," he said. 

Besides the obvious size advan- 
tage of microcircuitry, it also 
allows much more sophisticated 
packages to be produced. John 
Uldrick, president of Vexilar, Inc., 
feels that his new CRT depth 
finder represents a new concept in 
marine electronics. “We've barely 
begun to scratch the surface,” he 
said, while demonstrating his new 
model 990 Zoom Video Sonar, 
which looks like a radarscope dis- 
play. "It's almost like watching 
TV, with no paper to replace." 

Even the stylus-type recording 
depth finder has become an ex- 
iremely efficient fish finder. High- 
er power, greater sensitivity, and 
sharper resolution make it possible 


to clearly see schools of fish, and 
even get a good idea of the size of 
the fish in the school. 

"Our new SL-500 straight-line 
recorder not only has the peak 
power to penetrate to extreme 
depths, but, with recent advances 
in circuitry, it now has extremely 
high resolution. You can see indi- 
vidual fish in a tightly packed 
school, even if they are small bait- 
fish," Hy Pollack of Ross Labora- 
tories said. I've seen the Ross SL- 
500 in operation, and there's little 
doubt in my mind that it has the 
highest resolution I've seen on any 
recording depth finder. 

Horizontal-scanning sonar is just 
beginning to make an entry into 
the recreational fishing market. A 
new compact unit developed by 
Wesmar looks like a small radar 
unit, displaying everything it sees 
on a cathode-ray tube during a 360- 
degree horizontal scan. Fish and 
other targets show up as blips; 
bottom contours resemble clouds 
on a conventional weather radar. 
An enclosed rotating transducer 
scans the water just like the rotat- 
ing antenna of a weather radar 
system. Thus, your boat is in the 
center of the scope and everything 
in the water around it can be 
located by distance and relative 
bearing. The Wesmar unit can 
locate objects up to 800 feet away. 


Zoom and freeze frame 


In situations where a close, de- 
tailed look at a particular stretch of 
bottom or underwater structure is 
required, some depth finders can 
“zoom” in, enlarging specific areas 
on the display. Examples: Shake- 
speare's Ultimate I and the Vexilar 
Model 990 Zoom Video Sonar. 

Instead of using a stylus, the 
Ultimate I heat-prints an image on 
six-inch-wide paper with a thermal 
dot system, and can zoom in on a 
selected 10 percent of any range, 
and display the result on the full 
width of the paper. For example, 
its possible to take an enlarged 
look at any 10-foot segment of the 
zero-100-foot range, or any 40-foot 
section of the zero-400-foot range. 

The Vexilar 990, using a 
straight-line display on a four-inch 
CRT screen reaches depths to 1400 
feet in five ranges, but has five 
zoom ranges that cover from 7.5 to 
180 feet. A flick of the switch and it 
zooms in on a 7.5-foot section of the 
target, for instance, filling the en- 
tire screen with an enlarged pic- 
ture. And a stop-action or freeze 
control allows you to hold any 
display for any desired time for 

Continued 
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Wesmar's SS90B scanning sonar unit 


displays 360 degrees around the boat by 
means of a cathode-ray tube (CRT). 


Lowrance LRG-610 flasher-graph is 
made portable by mounting it in a tackle 
box. You just plug it in and go. 


KODIAK 
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Kodiak 2650 uses digital displays to 
show depth in feet, fathoms, or meters. 
A switch selects the measure. 
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Sea Deep 200 straight-line flasher has 
three scales for depth. Center switches 
select 25-, 50-, or 200-foot ranges. 
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Unimetrics 1000 straight-line recorder 
has a variable depth range and slow / fast 
speed control of the chart. 


Heath MI-2910 recorder uses toggle 
switches to select zero-200-foot, 200- 
400-foot, or 400-600-foot depth range. 


a detailed examination of the area, 

Even the older circular flashers, 
newer straight-line flashers, LED 
depth indicators, digitals (both 
LCD and LED), and meter-type 
depth finders are being upgraded 
with more sophisticated circuitry. 
Many of these instruments now 
offer additional capabilities such as 
shallow-water alarm, X "Zone-A- 
Lert,” and “Anchor Watch" sys- 
tems (the last two by Coastal 
Navigator, Inc.). There are even 
models available with thermistor 
circuitry that can measure the wa- 
ter temperature at the location of 
the transducer. 

Shallow-water alarm features al- 
low you to preselect any given 
depth. Reach it—or enter water 


shallower than the preselected 
depth—and an alarm warns you of 
potential danger. None of this 


interferes with the unit’s indication 
of true depth on the display; it 
only warns the skipper—should his 
attention be diverted elsewhere— 
that shallower water is coming up. 

“Zone-A-Lert” enables you to 
preselect a particular depth zone 
that will trigger the alarm, Any- 
thing above or below it will not 
affect the system. For example, if 
you are cruising in 60 feet of water 
and select the 20-to-40-foot zone, 
the alarm remains silent until you 
enter water between 20 to 40 feet in 
depth. 

“Anchor Watch,” a similar sys- 
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tem, differs in that it triggers an 
alarm any time the boat drifts out 
of the preselected depth zone, ei- 
ther into deeper or shallower water, 
indicating you may be adrift. 


Five steps 


Because of the very large num- 
ber of makes, types, and models of 
depth sounders on the market to- 
day, we're faced with a bewildering 
decision when making a final 
choice. I've narrowed the selection 
process down to five basic steps 
that have saved me hours of poring 
through manufacturers' literature. 
Here's how you should go about it: 

(1) Decide first how you intend 
to use the depth finder: fishing or 
cruising (or both). If only for 
cruising (not even fishing occasion- 
ally), you can eliminate the need 
for expensive recorders unless you 
simply enjoy looking at pictures of 
the bottom. By far the most popu- 
lar depth finders among the cruis- 
ing set are the digital and meter 
types because they are less likely 
to be misread. Also popular are 
those same units with shallow- 
water alarm systems. Flashers— 
particularly the straight-line type— 
are good, too, but are sometimes 
difficult to read in bright sunlight. 

If fishing is the main reason for 
buying a depth finder, especially in 
deeper lakes or ocean waters, con- 
sider the recording units first. 
Flashers are excellent for shallow 
water, but cannot offer the detail 
possible with the recorder. Digitals 
and meter types don't work as well 
for fishing because they cannot 
reliably show targets, especially 
multiple ones, at varying depths. 

(2) Once you have decided upon 
a specific type of finder, consider 
the maximum depth it must read. 
It doesn't make sense to buy a unit 
capable of reaching 600 feet when 
you won't be operating past the 
100-foot contour. Assuming a long- 
and shorter-range model have ap- 
proximately the same size image 
display, you'll miss a lot of impor- 
tant detail by cramming the 
greater depth presentation on the 
same display. 

(3) If buying primarily for fish- 
ing, decide how much detail you 
actually need. Higher resolution 
costs more money. So does higher 
power and sensitivity. An overpow- 
ered unit can, in some cases, do 
more harm than good—at least in 
my own experience. 

More than once I've drifted over 
a school of fish while using a very 
powerful depth finder designed for 
deeper work. The second pass over 
the same spot would frequently 


find the area almost empty of fish 
life, Since the depth finder's sonic 
pulses are quite noticeable to a 
human diver under water, I suspect 
that marine animals may find the 
"sound" objectionable and leave. 

(4) The same basic principles 
apply to the cruising skipper. If 
you require good depth accuracy 
for navigation purposes, look for 
that feature. But there's no advan- 
tage to buying a special depth- 
alarm system unless you have a 
definite need for it. 

(5 By now your possible 
choices should be limited to two or 
three instruments you feel best suit 
your purpose. The final decision 
will most likely be made by your 
bank account. Check the various 
warranties offered, and buy the one 
you can reasonably afford. Some- 
times a compromise is necessary. 
To get better quality, you may have 
to give up some interesting fea- 
tures and buy a more basic machine 
at the same cost. Hs) 


PRICES—MANUFACTURERS 


Prices of different types of depth finders 
vary considerably. Some flashers, for ex- 
ample, cost more than some recorders. But 
as a rule, the more sophisticated the instru- 
ment, the more expensive. Here's how 406, 
stack up by type. Digitals: $150 (kit)- 4^ 
flashers, shallow water (up to 200 ft.): 
(kit)-$300; flashers, deep water (up to $70 
ft. or more): $120-$5 flasher/recorders: 
$300-$750; meters: $150- $250; recorders: 
290 (kit)-$3200; astray. -ray tube (CRT): 

1300-$2000; horizontal scanning sonar: 
$1900; thermal dot printing: $895. 

Equipment types made by the manufactur- 
ers below are coded as follows: CRT—cath- 
ode ray tube; D—digital; F—flasher; F/R— 
combination flasher and recorder; HSS— 
horizontal scanning sonar; M—meter; R—re- 
corder; TDP—thermal dot Ce 

Aqua Meter Instrument сог. 
Коск Ка., Roseland NJ 07068 


The Eastern Co. 500 Riverside танан 
Pkwy., Portland ME 04103 cre 
411 Providence Hwy., euin MA 02090 
(F); Fish Hawk Electronics Corp, Box 340, 
Crystal Lake IL 60015 (F); Garcia Tackle Co., 
329 Alfred Ave. Teaneck NJ — (F/ R); 
Gem Marime (Gemtronics), 356 Bivd., 
Box 1408, Lake City SC 29560 tF. ان‎ R В); 
Heath Com апу, Benton Harbor MI 49022 
(D, F, R—kits or assembled); ITT Decca, 
Box G, Palm Coast FL 32037 (D, R, CRT); In- 
ternational Marine Instruments, inc., 1810 
Joshua Slocum Dock, Stamford CT 06902 (D); 
Lowrance Electronics Inc., 000 E. Skelly 
Dr., Tulsa OK 74128 (F, F/R, R); Morrow Elec- 
tronics Co., 4740 Ridge Dr. NE, Salem Ro 
97303 (D, F, F/R, R); Narco Konel "948807 
Harbor Way, S. San Francisco тал 94080 E, 
R); Pearce-Simpson Div. 
ge GMF, Miami FL 33152 we ее г ох 
Ray Jefferson n Div, Main & os ts., Phila- 
phia PA 19127 (F, F/R, R, D); Raytheon 
Marine Co., 676 Island Pond Rd., Manchester 
NH 03103 (F/R, m Ross Laboratories Inc., 
3138 Fairview Аме. E., Seattle WA 98102 (F, 
F/R, R; SR Instruments, Inc., 173 Robinson 
St., N. Tonawanda NY 14120 (D, M); Sea Deep 
International Corp., 633 Revell Hwy., Annapolis 
MD 21401 (F, F/R, "R, D); Shakes e Marine 
Electronics, Inc., 2295 NW 14th , Miami FL 
33125 (D, F, R, TD Р); Simrad, hic. '1 Labriola 
Ct., Armonk NY 10504 (F/R, R); Sk ipper Ma- 
rine qUM SU. 180 N. LaSalle, Chicago IL 
60601 (D, Р, F/R, В); Smiths Ind. Inc. (Si-Tex), 


Box 5389, Hadas di FL 33518 (F F/R, В): > 


Techsonic Ind. Inc. (Hummingbird), O 
mingbird Ln., Eufaula AL 36027 (F); Tellisons 
International Corp. 7075 Vineland Ave., N. 
Hollywood CA 91 05 (R); age rin Inc., 123 
oa Turnpike, Syosset NY 11791 (F, F/R, 

; Vexilar, inc., 9345 pe AA Е Міппе- 
E ite MN 55431 (CRT, F, R). 
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Army's 
swift new 


battle 
tank 


By WILLIAM D. SIURU JR. 


Lt. Col. Siuru, USAF, teaches engineering at 
the U.S. Military Academy at West Point. 


In the years since World War II, 
improvements in anti-tank technol- 
ogy have outpaced development of 
significantly better tanks. Now the 
Army hopes the new XM1 main 
battle tank will reverse that trend. 

After 13 years of looking for a 
replacement for the current M-60 
(introduced in 1960), Army offi- 
cials have finally settled on a 
Chrysler Corp. design that is a 
major improvement in all the cru- 
cial areas: Firepower, mobility, reli- 
ability, and crew protection. Yet the 
Х МІ comes at a relatively low price 
—necessary since several previous 
programs to replace the M-60 were 
scrubbed when the cost started to 
go out of sight. 

Chrysler is now building 11 pilot 
XM1’s for final evaluation. Pro- 
duction is expected to begin in 
earnest in 1980 to fill an initial 
contract for 3300 tanks at a cost of 
about $880,000 each (in 1978 dol- 
lars). Over the next quarter cen- 
tury, the Army plans to buy twice 
that number. 


Versatile engine 


The XM1 uses a gas-turbine 
engine, a first for tanks. The tur- 
bine burns almost any fuel— diesel, 
jet fuel, kerosene, gasoline, even 
fuel oil—and though it uses slightly 
more fuel than a comparable diesel, 
it is a much more reliable and 
better performer. It is easier to 
start, has no exhaust smoke, and is 
half as noisy. And with 30-percent 
fewer parts, it can go more than 
12,000 miles before needing an 
overhaul. 

An on-board malfunction-detec- 
tion system continually monitors 
all system components. When 
maintenance is necessary, modular 
engine design allows such easy 
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Low silhouette of 59-ton XM1 improves 
mobility and reduces odds of enemy hit. 


replacement of parts it would make 
a race-track pit crew envious. The 
entire power pack and transmission 
has been replaced in as little as 13 
minutes, 1l seconds, using only 
common tools and a ten-ton wreck- 
er. Normally it will take four men 
about an hour to remove and rein- 
stall the 2300-lb. engine. 

The turbine delivers its highest 
torque at low speeds, where it real- 
ly counts in climbing hills, acceler- 
ating, and grinding through mud. 
The XM1 accelerates from zero to 
20 mph in 6.1 seconds, twice as 
quick as the M-60. It travels over 
roads at 45 mph and cross country 
at 30 mph- pretty impressive for a 
59-ton vehicle. And it can cruise up 
to 325 miles between refuelings. 
The transmission is automatic with 
four speeds forward and two in 
reverse. 

One dramatic improvement is 
the suspension system—torsion 
bars and rotary shock absorbers— 
which allows cross-country mobili- 
ty without shaking the crew to 
pieces and accurate firing while on 
the move. The driver sits in a semi- 
reclining position in the center of 
the hull, right below the gun. In 
this separate crew station, he steers 
and throttles the engine using mo- 
torcycle-type controls. 

The main gun is a 105-mm 
cannon. A laser range- 
finder, crosswind detec- 
tor, and a digital ballistic 
computer improve the 
probability of a target 


Four-man crew (command- 
er, driver, gunner, loader) 
are protected by compart- 
mentalized armor plating, 
blow-off panels, and Halon 
fire-extinguishing system. 
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L3 - 
Its gas-turbine engine gives quick ac- 
celeration, speeds up to 45 mph. 


hit. Thermal night sights enable 
the gunner to find his mark in dark- 
ness, so the XM1 is a 24-hour fight- 
er. Besides the main gun, three ma- 
chine guns are fired by the tank 
commander, gunner, and loader. 


Survivability 


No other tank in the world can 
match the XM1 in crew protection. 
The hull and turret use unique 
armor that can stop almost any- 
thing the enemy has to fire against 
it, and new ballistic skirts protect 
the vehicle's sides. The tank has 
a lower silhouette than its prede- 
cessor. This improves agility and 
reduces the odds of an enemy hit. 

In case of a hit, the engine, fuel 
tank, and ammunition compart- 
ment are each contained within 
special armor that is designed to 
vent the explosion away from the 
crew and limit damage to the area 
that is hit. If a fire starts in any 
compartment, an advanced Halon 
fire-extinguishing system actuates 
within five milliseconds. In tests, 
fuel fires have been extinguished 
in less than 150 milliseconds. 

When the XM1 goes into service 
in 1980, it will be renamed after 
General Creighton W. Abrams, the 
former Army Chief of Staff who 
was regarded as a brilliant tank 
commander in World War II. 
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(Sround-heat-assisted 


neat pumps 


Earth coil makes winter use 
of rejected A/C heat and 
down-the-drain hot water 


By E. F. LINDSLEY 
ILLUSTRATION BY RAY PIOCH 


Is it possible to dump part of 
summer’s unwanted heat from your 
air conditioner into the ground and 
recover it in the winter when you 
want it for heating? Can you 
reclaim some of the heat wasted 
down the drain when you wash 
dishes, clothes, or take a bath? 
"Yes" says Dr. James E. Bose, 
Director of the School of Technolo- 
gy at Oklahoma State University, 
and so far he’s engineered two 
houses—with eight more under 
way—to prove it’s not only possi- 
ble, but practical. 

It’s been tried before: Bury long 
lengths of pipe just below the frost 
line and circulate water through 
them. The surrounding soil acts asa 
giant heat sink for air conditioning 
in the summer and as a heat source 
to increase the efficiency of a heat 
pump in the winter. 

Unfortunately, however, earth 
coils have been expensive and 
never worked very well. The pipe 
expands and contracts, forcing the 
soil away from its sides and dis- 
rupting heat flow. And eventually 
the pipe rots out in the wet envi- 
ronment. 

What Dr. Bose is burying, how- 
ever, is an earth coil made of 
PVC—an inexpensive plastic pip- 
ing that won’t rot. And, to main- 
tain good surface contact between 
the pipe and the surrounding soil 
in spite of pipe expansion and 
contraction, he keeps the soll 
around the pipe wet. This is usual- 
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ly done by running septic-system 
laterals above the pipe, but a sepa- 
rate soaker pipe (merely a pipe 
with holes in it to make it leak) 
can be used if necessary. The beau- 
ty of using septic laterals, however, 
is in winter: Waste hot water that 
goes down the drain warms the 
ground, feeding its heat into the 
heat coil and heat pump to warm 
the house. 

To see why this fairly low-cost 
heat-storage method is attractive, 
you have to compare it with the 
alternative—an . air-source heat 
pump without an earth coil. Some 
of the problems with an air source: 

ө Operating efficiencies go way 
down when temperatures drop near 
freezing. 

è To defrost the exposed coils as 
you get down toward 40 degrees F 
you have to borrow heat from the 
house and make up for it with re- 
sistance heat. That's an eight-per- 
cent loss right off the top, according 
to Bose. 

è During the summer you have 
to move lots of air over the coils to 
remove heat. This takes a powerful 
fan: 600 watts compared with the 
185 watts his circulating pump pulls. 

Thus, regardless of the quality of 
an air-source heat pump, it's basi- 
cally operating in unfavorable tem- 
perature swings from summer to 
winter months. 


Heat bank 


With the earth coil, the soil 
temperature follows seasonal varia- 
tions, but rather slowly, and the 
range of extremes is much less. Dr. 
Bose's experiments showed the soil 
temperature at a depth of four feet 
to be 70 degrees F in October and 
a minimum of 42 degrees F in 


Septic laterals above earth coil keep soil 


March, which is still good for a 
heat source. At the beginning of the 
season there is plenty of natural 
heat in the ground, but he boosts 
this with the waste heat from air 
conditioning. 

How good a heat bank can you 
expect the soil to be? It depends on 
the soil in your area, but normal 
practice would be to refil the 
earth-coil trench with a loamy soil 
or sand. 

To determine how well the stor- 
age worked, Bose started out with a 
1000-gallon tank of water con- 
nected to the earth coil, through 
which he circulated about four gal- 
lons per minute. The initial tem- 
perature of the water and the soil 
around the coil was 68 degrees F. 
Then, so he'd know exactly how 
much heat he was adding, Bose 
warmed the water with a metered 
electric-resistance heater delivering 
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25,000 Btu/hr for 21 days. At the 
end of this test the ground and coil 
temperature was raised 5.4 degrees, 
and he'd stored 12.6 million Btu. 

Obviously, this would be an ex- 
pensive way to store electrical en- 
ergy, but it did give Bose a handle 
on what was happening down there 
with a known amount of heat 
input. In actual homes, of course, 
the heat addition comes from thc 
air conditioning, but Bose believes 
this could be supplemented quite а 
bit in winter with solar panels. 

He has an interesting angle here. 
He's not planning to use extremely 
expensive panels with glass cover- 
ing to reduce radiation losses. Bose 
wants to use the panels both winter 
and summer, but since his biggest 
problem (in Oklahoma) is getting 
rid of more waste heat than the 
ground can absorb, he wants to use 
them as heat rejectors. This would 
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prevent the earth coil from getting 
too hot and shutting down the 
compressor. 

With solar panels, Bose would 
dump heat into the earth coil 
during the day and circulate the 
water back through the solar pan- 
els during summer nights to cool it 
by radiation. This would make the 
solar panels more attractive since 
they'd be used year around. 


Two homes 

Jim Bose is not your staid, 
professorial type. Nor is he secre- 
tive about his work. He frankly 
admits there's nothing new about 
using ground water to avoid thc 
temperature drops that cut air- 
source heat-pump efficiency | PS, 
Feb. *78]. “It’s the four-inch PVC 
pipe,” he says, “selling someplace 
between 40 and 80 cents per foot 
that’s the breakthrough,” 


Wi m 
UH AUT 
س‎ 
HATH T 


NI 
it 


ITI HII ҮН 
| ҮШҮП 
WIN HIN MH | 


WM M 
TUN |! M 


er 


Tm ||! Hl ||!!! 
ШШ MTT NN TTT 
a i E 
" . = 


PLAS 


| EARTH- COIL WATER 
TO HEAT-PUMP 
| FREON EXCHANGER 


| HEAT OR 
| A/C TO 
HOUSE 


ТИТИ 
1! |11 Ш || 
| iil 


a КИНЕ СТ m 
25 


V ENTE 
RE m 


vinnm rote 


CITY WATER IN 


EE 
П rig 
Ё | li! 
Ih ДЕЯ, 
| n | 
| 
I 


| MUNI 


| 1 TEL | $ 
HR | | 
\ | EE p 
M Wl FTH | 
ШИ | MAU | 


WATER FLOW THROUGH || IM tM lli 
PREHEATER IN А/С MODE | 


Mi | 


| Wi 


DA | 
| NW [| 


IN \ ү! 


M WI) 
Wil 


WH) 


Both of the two completed homes 
I visited use versions of Bose’s 
earth-coil system. One, а 2400-sq.- 
ft. home, has a design heat load of 
40,000 Btu/hr and has 540 ft. of 
one-in. plastic pipe, plus 500 ft. of 
three-in pipe, the latter buried 
under 300 ft, of septic-system later- 
als. The other house uses 800 ft. of 
four-in. pipe for a design heat load 
of 54,000 Btu/hr and 2700 sq. ft. 
Both homes were designed and 
built with state-of-the-art insula- 
tion, including six-in. walls, ther- 
mal insulating glass, insulated slab 
and slab walls. ( Proof of the effec- 
tiveness of such construction is the 
fact that they can be air condi- 
tioned by 2.5-ton units compared to 
houses of like size, which might 
need as much as five tons.) And 
they're in rural settings without 
sources of heat other than electrical. 
Continued 
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The heat pumps in both houses 
are Carrier 38 HQ models. (Carrier 
has been active in working with Dr. 
Bose and the contractors in this 
development.) The above-ground 
parts of the systems are remark- 
ably compact. In one house the 
heat pump, electrical back-up heat- 
er, blower, and domestic hot-water 
tank (also part of the system) fit in 
a small closet under the stairs. In 
the other, an equally small cubicle 
off the garage held the same equip- 
ment. Bose compared this with the 
space required for a big rock bed, 
tank, or other storage method such 
as might be used for solar heat. 
And the cost is more attractive, 
too. “Right now, we're building 
these systems at $5000. That's 
what the builder is getting for the 
ductwork, heat pump, earth coil, 
pumps, heat exchangers, etc." 


Other alternatives? 


Why not just use an under- 
ground tank for the water rather 
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Solar panels are on roof of research 
shed, above. Dr. Bose and Jim Partin are 
testing a 265-foot well as an alternative 
to the heat coil, which is buried in back 
of the shed. The inside package, left 
photo, fits easily in a closet. 


than the earth coil? “I get lots of 
calls from people who say they 
have a 1000-gallon tank they want 
to use," said Dr. Bose. “I tell them 
that they haven't got much because 
even though it holds 1000 gallons it 
has only about 133 sq. ft. of surface 
area. That’s the magic of the earth 
coil. A thousand feet of pipe has 
about 800 gallons of water but 1000 
sq. ft. of surface area." What he's 
emphasizing is the enormous area 
available from the pipe walls to 
store or deliver heat. 

I asked about water wells as a 
heat source rather than earth coils. 
Where I live in Wisconsin you'd 
have to bury the coils very deep to 
avoid frost. Bose said a well was 
just fine and showed me one with 
which he was experimenting. 'There 
are different ways to use a well. If 
you've got plenty of water and a 
place to dispose of it, such as a 
stream or a pond, that's one way to 
go, but it's wasteful. А better way 
is to use what he calls a vertical 
coil immersed in the water. In this, 
the circulating water and the well 
water would not mix. A still more 
sophisticated approach is a vertical 
standpipe or casing in the well with 
the hot water stratified at the top. 
In the summer you take the colder 
water from the bottom to cool the 
air conditioner and discharge it 
back to the upper end to store heat. 
In the winter, you draw from the 
warm upper water strata and dis- 
charge to the bottom. Presumably 
the surrounding well water and soil 
will closely follow these tempera- 
ture zones. 

'These advanced systems are all 
under test at O.S.U. and Dr. Bose 


took me into a small research 
building which was purposely left 
uninsulated to provide a test condi- 
tion simulating the heating and 
cooling load of a much larger 
house. On the roof there were solar 
panels. A 1000-gallon tank in the 
floor gave him a known water 
volume for heat gain and loss tests. 
Out in the yard, Bose had installed 
an earth coil and a 265-ft. well. 
Such a well, incidentally, does not 
have to produce potable water or 
even a lot of water since it houses 
the vertical coil and you're not 
actually pumping water from it. He 
was running tests on all of these 
heat-storage means singly and in 
combination. 

In another year or two Bose will 
be able to pin down some things 
that are now merely estimates, 
but it all takes time. You're work- 
ing with seasonal factors and mov- 
ing heat in and out of the ground in 
large volumes. This involves ther- 
mal inertia, or what Bose calls the 
"flywheel effect." 


Where do you live? 


Bose's explanations of his system 
and the working installations I saw 
were impressive, but I'm not quite 
ready to buy a thousand feet of 
pipe and a heat pump and call in a 
trencher. For one thing he's got a 
relatively benign climate to work 
in. Even at four feet, the frost 
doesn't bother his coils, but it 
would cause a lot of trouble in 
Wisconsin. Moreover, he has an 
extended  air-conditioning season 
and lots of waste heat to store. My 
air conditioning consists of two 
little window units that run maybe 
four weeks a year all told. As for 
well water, when I came back from 
my visit, I checked the water com- 
ing out of mine. It was 48 degrees 
F even though the outside temper- 
ature was 90 degrees. That's get- 
ting down towards the lower effi- 
ciency levels for a heat pump. 

'The minimal operational temper- 
ature for heat coils is just zero 
degrees—a nice winter day at my 
home—and when I asked Bose how 
his system might work at minus 18 
to 25 degrees with a 30-mph wind, 
he suggested I move to Oklahoma. 
So, it all depends on where you 
live, and that leads to one conclu- 
sion: If you're building a house or 
thinking of a new heating system, 
vou should certainly look at some 
of the newer techniques such as 
earth coils. But you'll need a very 
careful engineering analysis of the 
various trade-off potentials, and 


you'll want to project your analysis 
on a long-term basis. 
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PS leisure-home plan 


Stacked shack 


Chop a corner off a cube, shift the ridge across the 
remaining pair of corners, stack an L-shape loft at 
mid-height, and vou've transformed a conventional 
box into as delightful a small house as we've run since 
our famous Lockbox. This one’s from R. M. Engel- 
brecht for the V-PAC Council, a group promoting 
quality leisure-home plans. I particularly admire the 
cantilevered triangular deck prowing out into space, 
and the sliding barn-door partitions that close off 
the sleep zones from the circular-stair hall. At the 
ridge, these zones are a loft-y 10 feet high.—Al Lees 


V-PAC Council members and their specialties 


American General (prefab stairs); Andersen (windows, glid- 
ing doors); Darworth Inc. (stains, preservatives); Du Pont 
(interior finishes); Frigidaire (kitchen appliances); GAF (roof- 
ing); Georgia-Pacific (paneling, doors); Heatilator (fireplaces); 
Johns-Manville (insulation); F. E. Myers & Bro. (water-pump 
systems); Pass & Seymour (wiring devices); Simpson Timber 
(decking, siding); Singer (heating); United Farm Agency (land 
resources); Universal-Rundle (bathroom fixtures). 


Several ways to order V-PAC plans 


Catalog showing plans from earlier series is $3. Stacked 
Shack (VPS #43) blueprints are $40 a set, $55 for three 
sets, $65 for five sets—plus postage /handling charge of $1.50 
in U.S., $2.50 elsewhere, Send orders to Vacation Plans Serv- 
ice, Box 622, Princeton, N.J. 08540 (U.S. funds only). 
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For IVontape. 
buyers guide to 


home VCR's 


Film converter is used to transfer 
movies or slides onto video tape. Images 
are projected on front of Quasar's KT502 
($130); TV camera fits on the side. 


Built-in timer on Sony's latest model 
(8600) is used for automatic operation. 
Earlier models have a separate plug-in 


Now you can double the 
speed, stop the action, and 
program a week ahead 


By JOHN FREE 
PHOTOS BY ORLANDO GUERRA 


Video cassettes are contrasted with 
audio cassette (left), A protective tape 
cover on Beta (middle) and VHS cas- 
settes flips up during loading. 


Cassette compartment on Hitachi's new 
two/four-hour VHS deck (VT-4200) flips 
up at an angle for loading. One key is 
pressed to begin a tape recording. 


Remote control for JVC's speed-play 
feature lets you zip through taped com- 
mercials at double speed. A similar 


switch for remote pause is on 3600 deck. 


E : 
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Walter Cronkite seemed hyperac- 
tive behind his news desk. Report- 
ers, politicians, and generals on the 
CBS Evening News scampered 
about like Keystone Cops. The 
reason: I’d just pushed SPEED PLAY, 
a button that doubles tape speed on 
a new JVC video-cassette recorder 
(VCR). If you can stand the pace, 
it’s possible to watch a half-hour 
taped news program in 15 minutes. 


Continued 


Four pushbuttons in covered compart- 
ment of RCA VCT400 are used to pro- 
gram selections up to one week ahead. 
Digital readouts display day and time. 


Antenna connections on home VCR's 
route incoming TV signals through deck, 
back to TV. Cable TV requires two con- 
verters for full VCR capabilities. 


Home-theater concept combining a pro- 
jection TV and VCR is becoming popular 
but is still costly. Setup here uses Sony's 
deck, twin-lens TV with 50-in. screen. 
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New VCR models tested include (from 
top) JVC HR-3600AU, Hitachi VT- 
2400, RCA VCT400, and Sony 8600. 
JVC model is lightest (30 pounds) and 
most compact deck, although camera 
angle here creates different impres- 
sion. The RCA and Hitachi decks have 
switches for two-hour VHS tape record- 
ings or a slower four-hour tape speed. 
The single-speed JVC can tape up to 
two hours on a VHS cassette; Sony's 
single-speed VCR tapes up to three. 


Color TV cameras plug into VCR's so 
you can tape your own shows. Some 
models cost about $800, but options like 
the zoom lens on this RCA boost prices. 
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I—RCA VCT400 


IV —HITACHI VT-4200 


Resolution: how five models compare 


Four new VCR models and the author's 
older RCA VBT200 at home were 
tested with signals from a new $1495 
Philips pattern generator (PM5519). 
For comparisons, the three decks with 
four-hour long-play (LP) modes, RCA's 
VCT400 and VBT200 and Hitachi's 
VT-4200, were used in the standard- 
play (SP) two-hour mode. 

Programs taped off the air and 
played back were reasonably sharp 
and free from noise (specks). In the LP 
mode, both RCA machines had pic- 
tures that were somewhat softened and 
had a little more noise than in the SP 
mode. The Hitachi deck had apprecia- 
bly more noise and less distinct 
pictures in the LP mode. 

Since it's difficult to compare reso- 
lution or picture sharpness from broad- 


Earlier, I programmed a micro- 
computer circuit in RCA’s newest, 
feature-packed VCR that can turn 
itself on and off, change channels, 
and record four different programs 
during the week by itself. These 
features can be very useful. 

Speed play, stop action, one- 
week programming—they’re all spe- 
cial features in the latest batch of 
home VCR’s designed to snag po- 
tential buyers in a market that now 
offers many models. With some one- 
million home VCR’s whirring away 
in homes this year, manufacturers 
are taking aim at tens of millions of 
TV homes without the compact 
recorders. 

Everyone seems fascinated by 
the VCR’s capabilities: Slip a pa- 
perback-book-size tape cassette in- 
to a video recorder and you can 
tape The Martian Chronicles being 
aired on one channel while you 
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a pattern from the 


cast programs, 
signal generator (above left) was 
recorded with each deck. The inner 
block of closely spaced vertical lines is 
produced by five gradually increasing 
frequencies. The lines farthest apart on 
the left are produced by a 0.8-MHz 
signal; remaining lines, by 1.8-, 2.8-, 
3.8-, and 4.8-MHz signals. 

The Sony receiver (and most sets) 
could not display the 4.8-MHz signal. 
But none of the decks could capture and 
display the 3.8-MHz lines, which repre- 
sents picture details you'd lose. RCA's 
VCT400 (and VBT200, not shown) dis- 
played the 2.8-MHz frequency best, al- 
most matched in resolution by the JVC 
HR-3600. It was barely visible from 
Sony 8600 and obscured by the Hitachi 
deck. 


watch, say, CBS's Thursday Night 
at the Movies on another channel. 
Set a timer and a VCR can capture 
the Late Late Show while you're 
asleep or CBS's Sports Spectacular 
if you're out. 

Plug in a black-and-white or 
color TV camera and you can tape 
your own TV productions. You can 
even buy battery-powered decks to 
record outside your home [see 
"Color TV Cameras Team With 
New Portable VCR’s,” PS, Nov. 
"[8]. 

А remarkable number of firms 
have suddenly appeared that mar- 
ket  prerecorded cassettes (see 
box). And if you have a TV camera 
you can transfer 8-mm home mov- 
ies or slides onto video tape, or 
send film out to firms like Fotomat 
that put film on tape. 

I’ve been testing four of the 
latest VCR models, indirectly com- 


paring them with a model that I’ve 
been using for a year (RCA’s 
VBT200)—a deck already phased 


`~ out in this fast-moving field. With 


a good input signal, all of the decks 
tested can provide satisfactory col- 
or pictures. With test signals, how- 
ever, it's quickly apparent that all 
of the VCR’s lose picture details— 


| some more than others (see box). 


Time wars 


Despite new features such as 
variable tape speed and microcom- 
puter circuits, VCR makers have 
stuck with two unofficial and in- 
compatible tape formats: VHS (for 
Video Home System) and Beta. 
Both formats use half-inch-wide, 
high-density tape to capture high- 
frequency video signals. 

Look at the ads and you'll see 
that a battle of VCR playing times 
is raging. Sony introduced its Beta 
format four years ago with a ma- 
chine that can record up to one 
hour on a single cassette. But in 
1977, JVC brought out a VHS deck 
that can record two hours per 
cassette. Sony, using technology 
pooled with other firms, countered 
with a two-speed deck that can 
record either one hour or two on a 
cassette, depending on the position 
of a switch. When Zenith decided 
to market a Sony-made Beta- 
format deck two years ago, VCR's 
got a big boost in this country. 

RCA, working with Matsushita, 
then introduced a deck made by 
the huge Japanese company that 
can double VHS playing time to 
four hours. Since that 1977 intro- 
duction, many other firms have 
joined in marketing both VCR 
formats (see table). 

The battle over playing times for 
decks is likely to continue. Recent- 
ly, Sony introduced limited quanti- 
ties of a longer-playing Beta- 
format tape. It extends playing 
time on the now-standard slow 
speed to three hours. The tape is 
thinner than normal, which can 
make pictures somewhat noisier, 
and has a tape-tension problem 
that may create recording difficul- 
ties with some decks. Dealers can 
adjust decks to accommodate the 
thinner tape. 

According to a Panasonic offi- 
cial, tape manufacturers are work- 
ing on a longer-playing VHS tape, 
too, but deck makers want to avoid 
the problems Sony has been hav- 


. ing. The new VHS tape reportedly 


extends playing time to six hours. 
Last year, Sony was demonstrat- 
ing an add-on cassette changer that 
pops another cassette into Beta- 
format decks when the first cas- 


sette runs out (for six hours' play- 
ing time). But at this writing, Sony 
is still field testing the changer on 
the West Coast. 


Donald Duck cure 


Some of the special features built 
into the higher-price models might 
be useful to you or your family, 
depending on TV viewing prefer- 
ences. Sports fans can easily settle 
disputes over tags at home plate or 
football fumbles with the freeze- 
frame features on JVC’s HR-3600 
and Hitachi’s VT-4200. 

The JVC deck stops the video 
action when you press either the 
pause key or use a remote-control 
cord plugged into the deck. I found 
that adjustment of the front-panel 
tracking control is usually neces- 
sary to eliminate a narrow bar of 
noise in the picture. Taking into 
account the diminished picture res- 
olution all home VCR’s have, 
JVC's freeze-frame picture quality 
was excellent. The Hitachi also 
freezes TV frames if you use a 
remote-control attachment. 

An important ingredient in 
JVC’s speed-play feature on the 
3600 is the special digital audio 
circuits. Without them, the dou- 
bled playback speed would produce 
an unintelligible Donald Duck 
quality to voices. A digital conver- 
sion and sampling technique [PS, 
Jan. 75| is used. The audio still 
doesn't sound normal, but it's un- 
derstandable. And while you may 
not want to regularly halve the 
viewing time of programs, speed 
play lets you quickly locate a 
section of tape for viewing, or gets 
through taped commercials pain- 
lessly. 

At this writing, only the Matsu- 
shita-built two / four-hour VHS pro- 
grammable is available from RCA, 
Magnavox, and Panasonic. The 
RCA version I tried is moderately 
complex to program, although it no 
doubt becomes easier with practice. 
Within the four-hour limit of VHS 
cassettes and the seven-day restric- 
tion on programming ahead, there 
are many ways to tape programs. 

Presetting VCR’s to tape some- 
thing when you're out or asleep is 
easy, but it's easy to goof, too. The 
first time I set my VCR to record a 
movie at 2:20 AM, I left the vcR/TV 
switch in the ту position. When I 
rewound the cassette to watch the 
movie, the TV screen was blank. 

More recently, I consulted TV 
Guide and set my VCR to record a 
stanley Kubrick favorite at 2:10 
AM. Bad luck. The station didn’t 
tell TV Guide about its extended 
news programs, so the machine 


Hollywood first-run films on tape for home VCR's 
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didn't tape the last half of the film. 

With model changes occuring so 
rapidly, you may be seeing 
advertisements for VCR “bar- 
gains.” In some areas, Quasar’s 
original “Great Time Machine” 
VCR (VR-1000) is being dis- 
counted to half the list price of 
most decks. This model, however, 
does not use standard VHS or Beta 
tapes, so you'll have difficulty find- 
ing prerecorded cassettes. Also, 
tests show this deck does not have 
the picture quality of newer mod- 
els, such as the VHS deck Quasar 
also markets. 

Older Sony models, such as the 
original one-hour-only deck, might 
not be a bargain, since it would not 
play tapes made with slower-speed, 
two-hour Beta models. 


Stereo decks 


As model lines expand, you'll see 
other innovations. JVC reportedly 
will have a deck that records audio 
in stereo. The TV industry in this 
country is just starting to seriously 
discuss stereo TV sound. But if 
you have simulcasts in your area 
(FM stations broadcasting TV au- 
dio), upcoming models will enable 
you to preserve video concerts with 
stereo sound on cassettes. 

Software firms will be quick to 
exploit prerecorded stereo TV 
tapes, too. Soon you'll be able to 
walk into a record store and select 
a stereo video concert of your 
favorite performers. 


Prices are still high for prerecorded 
cassettes of movie features ($50 to 
$80 or more), and perhaps only 20 
percent of VCR owners buy them. But a 
growing number of firms is entering 
this new home-entertainment field, of- 
fering everything from Chaplin classics 
to б, PG, R, and X-rated films on 
cassette. Also, despite FBI arrests, 
there's an increasing volume of boot- 
legged (illegally recorded) tapes such 
as Star Wars that may sell for 
hundreds of dollars each. 

Magnetic Video Corp. (Industrial 
Park, Farmington Hills, Mich. 48024) 
has started a club that provides 
cassettes to VCR owners who don't 
have prerecorded-cassette dealers in 
their area. And soon you may be able 
to buy non-bootlegged cassettes of 
major motion pictures shortly after 
they're released in theaters and before 
they're offered to pay-cable firms and 
the TV networks. 


The $3 “Video  Programs/Index'' 
(923 6th St. SW, Washington, D.C. 
20024) is a regularly updated listing 


of firms offering prerecorded cassettes, 
including tape formats and subjects 
available. 


What's available in VHS 
and Beta video recorders 


2-HOUR VHS TAPE FORMAT: 


Brand / model List price ($) 
JVC HR-3300 1050 
JVC HR-3600° 1335 
MGA HS100U n.a. 
2/4-HOUR VHS TAPE FORMAT' 
General Electric 1V CR8000W 995 
GTE Sylvania VC2450 995 
Hitachi VT-4200 995 
Magnavox 8220“ 1075 
Magnavox 8225' 1295 
Panasonic PV-1100" 1095 
Panasonic PV-1500' n.a. 
Quasar VH5010 1100 
RCA VBT200° 1000 
RCA VCT200 1000 
RCA VCT201" 1075 
RCA VCT400' 1275 
1- OR 2-HOUR BETA TAPE FORMAT“ 
Sony 8200 1095 
Zenith JR9000W 995 
2-HOUR BETA TAPE FORMAT" 

Sanyo VTC9100A 995 
Sony 8600 1095 
Toshiba V-5310 1100 
Zenith KR9000 995 


NOTES: (1) Tape manufacturers are working 


on a 50-percent extended-play VHS cassette 
that would enable VHS decks to play three 
hours or six hours. (2) Features freeze frame, 
slow motion, and double-speed playback. (3) 
Shut-off time may be preset. (4) Program- 
mable: Four programs can be recorded while 
you're away for one week. (5) Model has been 
phased out. (6) At this writing, only limited 
quantities of 50-percent extended-play Beta 
tape cassettes have been made available, per- 
mitting three hours of play on newer single- 
speed Beta-format decks. - 

Sears offers a two-hour Beta-format deck. 
Montgomery Ward has a two/four-hour Pana- 
sonic VHS deck. J. C. Penney sells the RCA 
VBT200 two/four-hour VHS deck. 

Some models of the Sony model 7200 one- 
hour deck may still be sold. 
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Mail saver 

Push mail into the Rolapost 
letterbox attachment, and it 
draws the material inside, 
using battery-powered twin 
rollers. It's designed to stop 
weather damage to mail, cut 
drafts, improve security. B. 
Hassall, 10 Bellevue Rd., 
London N11 3ER, England. 
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Target sensor 


Point the tubular sensor on 
this bow at a light source 
near an archery target and 
you'll hear varying tones 
that tell you when to fire an 
arrow. It was developed for 
blind persons by Roger Bal- 
com, a Goodyear technician. 


Four-in-one vehicle 
Pickup, van, microbus, am- 
bulance—Datsun's new 
Sado has four model varia- 
tions. The multi-purpose ve- 
hicle is being assembled in 
Portugal with some locally 
made parts. Chassis, en- 
gines, and transmissions are 
shipped from Japan. 


British amphibian 
Sixteen fat tires on the Tri- 
ton supply go-anywhere 
traction on slopes, deep 
snow, mud, and even quick- 
sand. Water speed is three 
knots. Top land speed: 25 
mph. Crayford Auto Devel- 
opments Ltd., High St., 
Westerham, Kent, England. 


Bike trailer 


А U-shape, tubular frame on 
this motorcycle trailer holds 
compressed air for tires, 
cleaning, or painting. The 
winched platform lowers for 
easy loading, or raises the 
bike for repairs. Eurco n.v., 
2000 Antwerp, Biekorfstraat 
20, Belgium. 


Mazda Capella 


This mid-size, four-door se- 
dan, the Mazda Capella, 

will appear in the U.S. this 
spring. There will also be a 
two-door, hard-top coupe. 
Toyo Kogyo's all-new Capel- 
la is powered by a 1.6- or 
1.8-liter, four-cylinder piston 
engine, 


Ж 


Wind-chill meter 


Cold outside? The Bomand 
wind-chill thermometer reg- 
isters both wind speed and 
temperature, Check a chart 
included on the instrument, 
and you'll know the chill 
factor. It's $29.95 from Bo- 
mand, 350 Grove St., Box 
6204, Bridgewater, N.J. 
08807. 


Russia launches 
4WD hatchback 


Lada Niva, a pint-size, 4WD 
vehicle from Russia, climbs 
40-degree slopes fully 
loaded (727 Ib. plus driver), 
fords 18-inch streams, and 
tops 80-mph on the high- 
way. The two-door hatch- 
back is only 12 ft., two in. 
long. Its 78-hp OHC engine 
drives a four-speed gearbox 
and two-speed transfer case 
for eight forward ratios. 
There's a car-type indepen- 
dent front suspension; and 
big, 16-inch wheels with ra- 
dial tires provide over nine 
inches of ground clearance 
under load. U.S. distributor: 
Satra Corp., 1211 Ave. of 
the Americas, N.Y., N.Y. 
10036. 


Training plane 
Learning to fly? Try the new 
Beechcraft Skipper. А train- 
ing aircraft, it has a NASA- 
developed GAW-1 airfoil 
wing for better low-speed 
control, The Skipper has a 
T-shape tail, 30-ft. wing- 
span, and big tinted win- 
dows to filter sunlight. 


Car stoppers 


Expand Lazy Tongs across a 
road or restricted area and 
most vehicles won't get 
through. Metal spikes on the 
trap easily puncture tires. 

H L B Security Electronics 
(211 E. 43rd, N.Y., N.Y. 
10017) markets 60-Ib., 21- 
ft., and seven-Ib., six-ft. 
models. 


Growth chamber 


Air pressure in its seven-by- 
23-inch inflatable chamber 
speeds seed and cutting 
growths, says the maker. А 
plant tray, 14 peat pellets, 
and S-shape hooks are in- 
cluded. Price: $10. Care 
Free, Box 383, 1400 Har- 
vester Rd., West Chicago, 
Ill.. 60185. 
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Streamlined Audi 


The Fox has stretched. The 
result: a 514-in. longer Audi 
with more rear legroom. Or- 
thopedically designed seats 
and a three-in.-wider body 
add comfort, as does extra 
sound insulation. The front- 
drive Fox has four engine 
options, going up to 110 hp 
with 115-mph top speed. 


Nonstop glow 

You'll always find the Ever- 
lit flashlight in the dark. 
Just below the bulb case 
glows a tiny red LED, visible 
from 75 feet. The LED uses 
minimal power, and alkaline 
batteries last a year, says 
Red-i-ray (Box 8, Abington, 
Pa. 19001). Retail price: 
$13. 


Unique power plant 
There's a Ford in this Cessna 
—Ford's new turbo-charged 
140-c.i.d. engine. The light 
but powerful engine gets 180 
hp. The engine is ideal for 
home-built planes, says Jave- 
lin Aircraft (Box 18486, 
Wichita, Kan. 67218), which 
modified the engine. Informa- 
tion pack is $5. 


Superior chopper 


What's new? Count the 
blades. The four-bladed ro- 
tor with aerodynamically 
advanced blades makes a 
copter faster and quieter, 
says Bell Helicopter. The 
design also lowers vibration 
levels—and ups payload ca- 
pacity. Bell's Model 412 
copter will have the rotor. 


Opulent sidecar 

No more freezing, wet 
rides—for the passenger, 
anyway. The wedge-shaped 
Siderider Saluki is suitable 
for bikes over 400 cc. The 
175-Ib. fiberglass car has a 
carpeted interior with two 
high-backed seats. Touch- 
stone Prod., 20 Wingfield 
St., Bungay, England. 
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Fast-folding bike 
As portable as a suitcase, 
this aluminum folding bike 
weighs only 22 pounds and 
fits into a 30x20x10-in. 
case. Though light, the Brit- 
ish-made Bickerton is stur- 
dy and durable, with a firm 
ride, says Shintron, the U.S. 
importer (282 Old Pickard 
Rd., Concord, Mass. $350. 


Gardener's aid 

Press the plunger and out 
pops a seed. The magazine- 
loaded Seed Planter holds 
150 seeds in its cylindrical 
base and feeds them one by 
one into the soil. A collar on 
the plunger regulates plant- 
ing depth. Bon Ami Co., 112 
W. 9th St., Kansas City, Mo. 
64105. Retail price: $9. 


"Ali Smooth sailer 
NNhars New A low-priced cruising sloop, 


Pà the Buccanneer 250 costs 

IN BOATING $9295—including sails. The 
5 25-footer's one-piece hull is 

drovan m meam tH designed to withstand rough 
weather, says the maker, 

Bayliner Marine, of Seattle. 

An eight-ft. beam provides a 

roomy cabin with enclosed 

head and galley space. 


Stable fisherman 

А special hull design gives 
the fiberglass Finestkind su- 
perior handling, even in 
rough waters, says Loveland 
(Box 26, Marblehead, Mass. 
01945). The teak-trimmed, 
17-ft., 4-in.-long boat has a 
7-ft., 2-in. beam and takes a 
35- to 85-hp motor. Price: 
$2800-$4500. 


Wind-activated helm 
The captain can snooze in 
safety with the Self-Steerer 
at the-helm. The variable 
tension in the Balance Line 
(attached to starboard-side 
S-hook) lets the tiller re- 
spond to the wind without 
oversteering. Chareeva Ma- 
rine, 331 East 83rd St., New 
York, N.Y. 10028. $119. 


Two unusual inflatables 


An easy-to-tote windsurfer, the Semper Surfer (top) weighs 
only 53 pounds. When inflated and joined to its push-in keel 
and wooden standing board, it can support up to 440 165. 
The 14-ft., 4-in. mast carries a 48-ft. sail. Semperit, Box 
7777, Greenwich, Conn. 06830. Price: $449. Boston Whaler 
introduces a traditional sportboat (above) and three other 
inflatable models—all in nontraditional white trimmed with 
rust and charcoal. The sportboat can handle 827-lIb. pay- 
loads. It's 8 ft., 8 in. long with a 4-ft., 9-in. beam; costs 

$690. Both boats are made of durable coated fabrics. 


Crush-proof canoe Sport deck 


The Coleman 13 is molded Like a runabout, the Viking 
from a tough new petro- SC-190 1/ О has a cathedral 
chemical: Ram-X, the maker hull and side console—but 
calls it. If the canoe is it has the ample seating of a 
dented, it springs back into deck boat. The new console 
shape. The material is also gives more bow room, which, 
a good insulator, says Cole- with optional lounge cush- 
man, so it never feels un- ions, converts to a sun deck. 
comfortably cold to touch. The 19-footer has a 71-1. 
Price: $249, beam, starts at $10,100. 
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\Nhat's New 


IN TOOLS 


BY R. L. STEPLER 


Reel 


Yellow ABS plastic reel 
holds up to 100 feet of 12- 
gauge extension cord or 
5/16-in.-ID air hose. Price 
of Sidewinder I, not includ- 
ing cord: $34.45. Temoc, 


Inc., Box 330, Mabank, Tex. 


75147. 
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Little vac 


Cordless Dustbuster from 
Black & Decker sucks up 
dirt and crumbs in hard-to- 
reach places. The no-hose 
vac has a washable, reus- 
able dust bag, recharges 
continuously in its 
wall-mounted storage unit. 
Price: $30. 


Ratchet 

Tight Spot's lever gives you 
up to 450 in.-Ibs. of torque 
when obstructions won't let 
you move the ratchet's 
body. Tool's 1%-їп. bit in- 
serts from either side to re- 
verse direction. It's $19.95, 
K.P. Enterprises, Box 
15503, Lakewood, Colo. 
80226. 


Gas cutter 


Metal, masonry, concrete, 
asphalt: Cut-All cuts 'em, 
says Poulan. Model 52-12 
has a 5.2-cu.-in. engine and 
a 12-in.-dia. blade with a 
four-in. cutting depth. It's 
$550. Beaird-Poulan (Box 
9329, Shreveport, La. 
71109) makes it. 


Stapler 

Under-$20 staple gun from 
Duo-Fast drives five staple 
sizes. The electrically pow- 
ered tool has a positive 
safety lock and quick-re- 
lease jam clearing. Model 
XE-5018 is made by Duo- 
Fast, 3702 River Rd., Frank- 
lin Park, Ill. 60131. 


Cone wedge 

Wood Grenade doesn't ex- 
plode—the device's conical 
shape lets it seek the line of 
least resistance to quickly 
split logs into two, three, or 
four pieces, says Omark In- 
dustries (9701 S.E. 
McLoughlin Blvd., Portland, 
Ore. 97222). It costs 
$13.95. 


Polisher / sander 


Rockwe!l's Model 4710 de- 
livers 2000 rpm for polish- 
ing, 2500 rpm for sanding. 
Its 3.1-amp motor develops 
15 hp. has ball bearings for 
long life. The tool comes 
with a 6-in.-dia. pad, polish- 
ing bonnet, and sanding 
discs. Price for the set 

is $40. 


\Nhat’s New Many i 


low, right) are possible with 

IN HOME this flexible mold (right). 
! The 114-in.-thick, 5-ft.-long 

IM PROVEM ENT rubber шыпа clips to plastic 
BY R. L. STEPLER pegs to form slabs of con- 
crete. Faultless Starch/Bon 


Ami Co., 1025 W. Bth St., 
Kansas City, Mo. 64101. 


Smoke detector 


In case of power failure, 
Honeywell's AC-powered 
smoke detector automatical- 
[у switches to its built-in ni- 
cad battery backup. The 
dual-ionization-chamber unit 
has an 85-dB alarm; retails 
for about $40. 


Imitation bricks 


Want the limed, charred, 
and flashed look of old clay 
bricks? Fiberglass-rein- 
forced-cement Design Bricks 
are V4 in. thick and can be 
used safely near stoves and 
around fireplaces. Design 
Brick Products, Box 420, 
Princeton, N.J. 08540. 
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Steel door Weatherstrip Digital set-back thermostat 

Keep heat in and burglars Self-sticking weatherstrip Solid-state thermostat displays temperature and/or time in 
out: The 24-gauge steel for doors stays flexible from a half-inch-high digital readout. A button lets you switch 
door and frame that won't —25 degrees F to +140 day /night settings manually. Controls behind plate in the 
splinter resist forced entry; degrees F, claims Stanley. lower righthand corner let you: set time; set unit for heat- 
and the door's polyurethane- A package of four 42-in. , ing/air conditioning; turn on fan in central air systems; se- 
foam core and rubber weath- and one 36-in. section— lect temperature readout; choose time, temperature, or time- 
erstrip save energy. The enough for one seven- temperature display; select set-back time. The RC 3000 op- 
prehung door (which you by-three-ft. door—costs erates on the same two wires that power conventional ther- 
bolt to the jamb) costs $220 $6. It's made by The Stanley mostats. Price: about $200. RapidCircuit Corp., 5721 18th 
from Sears, Roebuck. Works. Ave., Brooklyn, N.Y. 11204. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Chronometer kit 


On the ground, it's a digital- 
clock kit; up in a plane, an 
accurate chronometer that 
complies with FAA require- 
ments. It operates on 12 or 
28 volts from aircraft and 
has a backup battery. Price: 
$150, from RST, 10985 
Grass Valley Ave., Grass 
Valley, Calif. 95949. 


Capacity tester 

Push a capacitor's leads 
into the handy quick-check 
window of the B&K tester 
and the digital display 
shows you its capacitance— 
with resolution to 0.1 pF. 
Ten ranges cover O.1 pF to 
1 farad. Maker: B&K, 6460 
W. Cortland St., Chicago, 
Il. 60635. Price: $130. 
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Solar checker 


How hot is hot? If you use a 
solar energy system, this 
SPM monitor will tell you. 
Inside, a microprocessor 
reads, displays, and records 
temperature and Btu deliv- 
ered by the panels. It's 
made by Higgins Energy As- 
soc., Box 7317, Newark, 
Del. 19711. 


Wrist printer 

The Communicator is a 
wrist-worn unit for the 
speech handicapped. As a 
letter is pressed on the key- 
board, words and sentences 
are printed on the paper 
tape. The $549 Canon unit 
is distributed by Telesensory 
Systems, 3408 Hillview 
Ave., Palo Alto, Calif. 
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Quad timer 

Enter up to four different 
times on the keyboard and a 
memory circuit inside this 
Kearsarge timer keeps track 
of them all. Accurate to 
0.01 seconds, the 522 will 
time and cycle four ap- 
pliances. It's $289.95 from 
Kearsarge, 1890 Michael 
Faraday Dr., Reston, Va. 


Remote cassette 


Sit back, enjoy the music— 
now you can record, play 
back, or edit tapes from 
your easy chair. The 
CR5150 cassette deck by 
Fisher lets you control all 
functions from up to 20 feet 
away with a wireless re- 
mote-control unit. The three- 
head Dolby system is $700. 


Trip / clock 


Mount the GC-1415 on your 
dash and you've got a mo- 
bile digital clock that's a 
timer, too. Push a button— 
its a stopwatch, displaying 
minutes and seconds, or a trip 
timer with ranges up to 24 
hours. The kit is $44.95 
from Heath, Benton Harbor, 
Mich. 49022. 


\Nhat's New 


FOR YOUR CAR 


BY ED JACOBS 


Run-flat tire 


Thermo-elastic Polygel in- 
side this British run-flat tire 
automatically seals punc- 
tures. If there's a major 
pressure loss, frictional heat 
releases a vapor that par- 
tially reinflates the tire— 
which Dunlop says can run 
that way safely for 100 
miles at БО mph. 


Resealable oil spout 


You can save partially full 
cans of oil with the Sealbest 
Oilspout. It has a 414-inch 
spout, self-storing cap, and 
hardened-steel opener, and 
it snaps securely onto oil- 
can rims. It's $1.39 at local 
stores. Sealbest Products, 
Box 47984, Altanta, Ga. 
30362. 


Brake-bleeder kit 


You can replace broken 
bleeders with Thexton repair 
kits 562 or 563: Drill out 
the old fitting, tap the hole, 
thread in a brass collar and 
new bleeder. It's $5 at deal- 
ers. Thexton Mfg. Co., 7685 
Parklawn Ave., Minneapolis, 
Minn. 55435. 


Flange sealer 

Master Gasket 203 can save 
repair delays caused by 
missing or damaged gas- 
kets. You spray one surface 
with primer, apply sealant 
to the other, and reassem- 
ble. Loctite Corp. says it 
won't relax, shrink, tear, or 
fail. A kit seals 200 inches 
of flange, costs $7.95. 


Tuneup meter 
With Heath's battery-pow- 
` ered CM-2045 meter, you 
can tune two- and four-cycle 
engines with four or fewer 
cylinders. It has an induc- 
tive pickup, and measures 
ohms, DC volts, rpm, and 
dwell. The kit is $49.95 
from Heath, Benton Harbor, 
Mich. 49022. 
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Step/trailer hitch 
Combo fits most recent pick- 
ups, vans, and 4WD's with- 
out welding or modification, 
tows 3500 Ibs., costs 


Drowsiness stopper 


Stop Sleep is said to prevent 
drowsiness by keeping your 

forehead cool with a thermo- 
element and tiny radia- 


tor. It plugs into the ciga- 
rette lighter, and draws 500 
mA. Maker: Majima Co. 
Ltd., 44-2, 4-Chome, Kita 
Karasuyama, Setagayu-ku, 
Tokyo 157, Japan. 


$84.95. Its optional 7500- 
Ib. Class Ill receiver is 
$56.95. Avionic Structures, 
Inc., 1429 N. State College, 
Anaheim, Calif. 92806. 
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How ТО select and install 


recessed 


These versatile fixtures 
can be used for many 
home lighting needs 


Ву RICHARD STEPLER 


Consider a light fixture that never 
goes out of style, fits in with any 
decor, and is so versatile it can 
provide nearly any lighting need. 

Sound impossible? I've actually 
just described recessed lighting fix- 
tures. These unobtrusive light 
sources are available in dozens of 
configurations or “trims.” Some of 
the most common are illustrated in 
the drawings on this page. By 
choosing the right one you can: 

e Illuminate a room with evenly 
distributed, glarefree light. 

e "Expand" a room's dimen- 
sions by washing walls, drapes, or 
other vertical surfaces with light 
from floor to ceiling. 

€ Accent artwork and sculpture 
with dramatic “punches” of light. 

ө Provide task lighting for work 
areas such as sewing tables, work- 
benches, and kitchen counters. 

In spite of all these advantages, 
however, recessed lighting is often 
overlooked when homeowners shop 
for solutions to their home lighting 
problems. Perhaps it's due to the 
fact that the fixtures are almost 
invisible once they're in place; or 
possibly it's because they seem 
difficult to install. It's true that 
there's more to putting in a re- 
cessed fixture than plugging in a 
lamp, but once you learn a few 
basic rules, the extra effort seems 
justified by the results. 

You'll see two terms used in 
manufacturers' catalogs and litera- 
ture that may confuse you at first: 
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eliminates and 


glare 
provides brightness control. The louver 
is removable for relamping fixture. 


Matte-black grooved baffle slips into Louver trim 
fixture to minimize glare. This trim, and 


others: Progress Lighting's Trimlites. 


TRANSLUCENT 
GLASS 3 


Translucent glass gives a wide, even 
distribution of light. It also protects the 
fixture from dirt and moisture. 


Fresnel lens spreads efficient illumina- 
tion over a wide area. "Regressed'' and 
flush-mounted versions are available. 


WALL 
WASHER 


EYEBALL 


Accent lighting is possible with eye- 
ball insert that rotates horizontally, 
tilts up to 40 degrees from vertical. 


"E 7$"— —- 


For even light from ceiling to floor, 
flood a wall. Space units approximate- 
ly three feet apart, two feet from wall. 


"recessed" and “regressed.” What's 
the difference? The fixture housing 
itself is recessed into the ceiling. 
When a fixture's trim—such as a 
Fresnel lens or eyeball spotlight—is 
inset above the surface of the ceil- 
ing it's termed “regressed.” Re- 
gressed trims are almost glarefree; 

Continued 


Two-inch-dia. opening gives dramatic 
down-lighting from concealed source. 
Halo also offers star-shaped opening. 


= — yb Vk ЧЕ сЕ “= | 
WIDE -BEAM DOWNLIGHTS 


Алы Run unl pem —— 


"un 


MEDIUM-BEAM DOWNLIGHTS 


NARROW-BEAM DOWNLIGHT 


E Three of the most common uses for 

TN b recessed lighting are shown in draw- 

4C ES ings above, adapted from Lightolier. 

SS is i С General-purpose, ог overall, room 

a eae ет lighting (top) is provided by fixtures 

een 1с P with a glass lens or diffuser for wide 

У. OE <f beam spread; in rooms with eight-foot 

ds UN “Se E ceilings, they can be spaced up to eight 

| ans eee E Мы SS feet apart. In rooms where you want light 

ө CON счет Ж concentrated in defined locations, such 
X , ze lx х NN as a table top (center), fixtures with me- 
ob Ce S = mn dium-beam-spread floodlights are appro- 
Ub. priate; baffles or louvers can control 

\ \ X g glare. For accent lighting (bottom) use 


fixture equipped with spotlight. 


Dining room's dramatic accent lighting (top) is provided 150-watt fixture fitted with translucent Albalite diffuser. 
by Halo's Fitall Rounds—recessed fixtures with  eyeball Task lighting in kitchen (above, right): 150-watt floods in 
trim. General lighting for living room (above, left): Halo's Halo's Fitall Rounds with “open” trim. 
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How to install a 
recessed fixture 


Ex. کے‎ 

Steps for new construction or an 
unfinished ceiling for Progress Light- 
ing's Trimlites: (1) Nail hanger bars to 
joist and connect power-supply leads. 
(2) Finish ceiling to fixture opening. 
(3) Snap reflector trim into socket 
holder. (4) Insert assembly into open- 
ing; clips hold it in place. To install an 
unwired recessed fixture in a finished 
ceiling, cut a hole—usually five to 
eight inches in diameter—and insert 
the fixture housing (see below). 


CUTOUT 
FOR 
Fix TURE 


SAA = IN 
SOCKET 


Fis TURE 
HOUSING 
RETAINING 
CLIP 
INSERTED 
FROM 
INSIDE 
Fix TURE 


ka 


RETAINING 
CLIP 


ie ЕЕЕ — e = LI ж, > 
am X wu Р н RTT ы ж m ; epe 


Exposed-joist ceilings (rustic homes, 
finished basements) can take recessed 
fixtures; just box them in leaving air 
circulation around concealed housing. 
Here ceiling flange was drilled for 
three matching oval-head screws. 
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if you were to look up at one, you'd 
see no harsh, overbright light. 
Recessed housings are utilitarian 
in appearance: five- to seven-inch- 
diameter cans that usually are no 
more than seven inches deep. For 
typical home use, they can be 
lamped with anything from a plain 
75-watt incandescent lightbulb to 


150-watt R-40 (reflector) flood- 
lights and spotlights. 
At least one manufacturer— 


Halo—offers a series of low-voltage 
recessed fixtures that use 20-watt 
reflector lamps. Since low-voltage 
wiring usually does not require 
conduit, remodeling projects could 
be simplified with these fixtures. 

The can, of course, is hidden 
above the ceiling; all you see is the 
trim. The same housing can be 
used with a number of different 
trims. Halo’s Fitall housing, for 
example, fits 26 trims, including 
baffles, eyeballs, and wall washers. 
Progress Lighting’s Recessed 
Rounds can be used with 13; and 
Thomas Industries’ recessed hous- 
ing fits 23 trims. 

Another type of recessed fixture 
is intended for general or task 
lighting: square ог rectangular 
housings. Typical sizes: eight or 12 
inches square, or seven by 10 or 
eight by 26 inches. 

The housings are available two 
ways: prewired and unwired. In the 
former the lamp socket is already 
wired via conduit to a junction box 
mounted on the fixture. These 
housings are used in new construc- 
tion or in a remodeling project 
such as a basement recreation room 
where no finished ceiling exists. 
Unwired fixtures are for use in 


existing ceilings. Reason? Prewired 
housings are larger than the open- 
ing in the ceiling you need to 
provide for them. Unwired fixtures 
are no larger than the opening 
that’s required for the unit (see 
drawings at left for more installa- 
tion details). Fishing the cable to 
the fixture(s) will be the ticklish 
part, if you're installing them in a 
finished ceiling. 

How much clearance do you 
need? As noted before, many of the 
fixtures—especially those designed 
for use with 75- to 150-watt lamps 
(most home applications require no 
more than this) —are no more than 
seven inches high. Thomas Indus- 
tries has one only 434 inches deep. 

Typically, you’ll find an eight- 
inch-deep space in the joist cavi- 
ty—from the underside of the ceil- 
ing to the underside of the floor 
above. That's for two-story homes, 
when you're installing the fixtures 
in first-floor rooms. In one-story 
homes with unfinished attics, of 
course, you'll have no problem 
fitting and wiring the fixtures. You 
do have a problem with insulation, 
however (see box below). 

What can you expect to pay for 
recessed fixtures? A housing and 
matte-black baffle trim will list in 
the $30 range; housings with eye- 
balls, wall washers, or Fresnel lens 
retail in the $40 to $50 bracket. But 
if you shop wisely, you should be 
able to purchase these fixtures at 
up to 40 percent off list price. Es) 


RECESSED LIGHTING MANUFACTURERS 


Halo cantine Div., McGraw-Edison Co., 400 
Busse Rd., Elk Grove Village IL 60007. 
Lightolier, 346 Claremont Ave., Jersey City 
NJ 07305. Progress Lighting, Erie Ave. & “С” 
St., Philadelphia PA 19134. Thomas Industries, 
Inc., 207 E. Broadway, Louisville KY 40202. 


MI EMILIA 
CLEARANCE 


RECESEED 
FIxTURE 


If you allow insulation to closely cover 
a recessed housing, the lamp сап 
generate sufficient heat to damage the 
fixture, burn through insulation on 
wiring, and cause an electrical fire. It 
can even ignite nearby wood framing. 

The solution: Keep insulation away 
from recessed fixtures. The National 
Electrical Code specifies that at least a 
three-inch air space Бе provided 
around all sides of the fixture and that 
insulation not be placed above it so 
that air flow is impeded. That's easy if 
you're insulating with fiberglass batts; 
with loose-fill insulation, you can use 


1x6 or 1x8 lumber to provide barriers 
at each fixture (see drawing). 

But doesn't that reduce the insula- 
tion's effectiveness? A solution might 
be Insul-Can, a 26-gauge galvanized 
sheet-metal enclosure that fits over 
recessed housings. Insul-Can Со. 
(2710 N.W. 10th St., Oklahoma City, 
Okla. 73107) says that tests performed 
by the Oklahoma City Fire Dept. 
showed that fixtures protected by the 
device and then completely covered 
with insulation did not reach high 
enough temperatures to damage the 
fixtures or ignite combustibles.—A.L.S. 


eT 


By GEORGE R. DRAKE 


For my basement workshop, I 
bought a half-dozen metal cabinets 
at a garage sale to mount on the 
shop’s cinder-block wall. Drilling 
the necessary two-dozen anchor 
holes could have been a tedious 
job, but I breezed through it with a 
hammer drill and a carbide-tipped 
percussion bit. 


Hammer 


drills 


add impact to 


rotary action 


terials they work, are (clockwise from 
top left): Black & Decker 7935, Black & 


Although hammer drills aren't 
new (Black & Decker invented 
them 20 years ago), they still 
aren't widely used in homes. 

Simply put, they're the better 
mousetrap. They combine conven- 
tional rotary drilling action with 


percussion to blast through brick, 


tile, concrete, and other masonry. 


Seven hammer drills, pictured with ma- - | Decker 7928, Skil 599, Craftsman 1811, 


Milwaukee 5398, Ingersoll-Rand 8025, 
and Milwaukee 5392. 


Don't confuse them with electric 
or rotary hammers. The electric 
hammer has only one motion— 
percussion. It’s used for chipping, 
channeling, breaking concrete, and 
shaping wood. 

The rotary hammer has three 
modes of operation: drill, hammer- 

Continued 
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Hammer drills 


[Continued] 


drill, and hammer-chisel. It's pri- 
marily for contractor and indus- 
trial applications. 

Hammer drills look like ordinary 
drills, have standard chucks, can 
use standard drill bits, and, in drill 
mode, work like ordinarv drills. 
The chuck turns at its normal 
speed, but as many as 58,000 blows 
per minute (bpm) are transferred 
to the bit tip. These are produced 
internally by ratchets, clutches, or 
cam-and-roller mechanisms. Inter- 
estingly, they don't work until 
pressure is applied to the bit tip. 

Coupled with normal drilling ac- 
tion, these blows tend to crumble 
granular materials like concrete 
and plaster. This action has little 
effect on fibrous materials such as 
wood, and can be damaging if used 
on metals. 

Hammer drills can use conven- 
tional bits in the drill mode, or 
carbide-tipped masonry bits in 
either drill or hammer-drill modes. 
But they really shine when used in 
the hammer-drill mode with carbide- 
tipped percussion bits. 

I tested this on concrete and 
cinder blocks, as well as bricks and 
ceramic tiles. À sequence was run 
on each with a fixed-speed hammer 
drill, in both modes, using equal 


CUTTING EDGE 
/ 


Ss. 
PERCUSSION BITS 


CUTTING EDGE 


MASONRY BITS 


Rotary action 
(left), rotary 


| XM Ampere rating 0 to 2.10 to 3.5 to 5.10 to 7.10 to 12.1 to 

enr (on nameplate) 2.0 3.4 5.0 7.0 12.0 16.0 
lel اک و‎ Ext. cable length Wire size (A.W.G.) 
cussion. lable 25 ft 18 18 18 18 16 14 
shows proper 50 ft 18 18 18 16 14 12 

i 5 13 18 16 14 12 10 
нане gauges 100 ft 18 16 14 12 10 = 
or heavy- 150 ft 16 14 12 12 «= — 
duty tools. 200 ft 16 14 12 10 = = 


AUXILIARY 
SIDE HANDLE 


DEPTH ROD 


(GAUGE) SN 


_ AUXILIARY | | rl шай 
| SIDE HANDLE | =. 


MECHANICAL 
SPEED SELECTOR 
т, ne $ T 4 d z я 


Po zi : 
JE 


ood a и ELECTRIC "А 
йн o ur cc SELECTOR 


pressures and both types of bits. 
Tests were limited to 20 seconds to 
avoid heat damage to the bits. 

The hammer-drill mode proved 
25-percent faster. Also: In the 
hammer-drill mode, percussion bits 
penetrated .40-percent faster than 
masonry bits. 

In the drill mode, !4-inch holes 
couldn't be drilled through 114- 
inch concrete blocks in the allotted 
20 seconds. Similarly, I couldn't 
drill a 14-inch hole 1% inch deep 
into brick within that time. But, 
when I switched to a percussion 
bit, such holes were completed in 
4.5 and 8.0 seconds, respectively. 
With a 5$-inch percussion bit, they 
were drilled in 9.5 and 13.0 sec- 
onds, and effort was still markedly 
lower than with drill mode alone. 
On the negative side, drilling a 
pilot hole was of no assistance. 

Among the numerous hammer 
drills I tested, there were many 
significant features. No one model 
has them all. (See the PS buyer's 
guide for comparisons.) Selecting 
the right one depends on your 
needs. If most of your work will 
involve normal dril functions, 
youll want variable speed. Then 
you can still polish, drive screws, 
drill large-diameter holes at slow 
speeds, or start slowly to prevent 
drill walk. For mostly hammer- 
drilling, a model with fixed speeds 
may be more appropriate. 

You might not want reversing 
capability, since accidentally en- 
gaging it in hammer-drill mode can 
be a real problem. But for drilling 
metal or deep-drilling wood, it's 
very helpful in freeing a stalled bit 
or removing chips. | 

A trigger lock is пісе оп variable- 
speed models, allowing you to 
maintain a constant speed. Howev- 
er, you must instantly release the 
trigger if a bit jams while hammer- 
drilling. If you want a drill with a 
lock, check the location first. On 
some drills, it's on the left side, 
and if you're left-handed, like me, 
you may inadvertently lock it on 
and damage your drill. 

А depth rod is very useful when 
working with masonry—as when I 
put up my cabinets. If the holes 
had been more than an inch deep, 
the anchors would have fallen 

Continued 


Key components and features are read- 
ily identifiable from one maker to anoth- 
er, despite different designs and work- 
load ratings of individual models. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Hammer drills 


[Continued] 


Adjustable depth rod makes precision 
depth control and repeat work easy. 
Safety goggles are a must whenever 
you're drilling abrasive materials. 
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Standard masonry bits can be used 
with hammer drills, but special percus- 
sion bits are faster, though both have 
carbide tips (see previous page). 


through into the wall If your 
model doesn't have a depth rod, 
you can always tape a small dowel 
to the case. Just don't block the 
cooling vents. 

An auxiliary side handle is a 
necessity for drilling holes more 
than a quarter-inch in diameter. It 
allows you to hold the drill more 
securely, and accurately align those 
expensive bits. 

After you’ve selected your ham- 
mer drill, there are some things to 
remember about operating it: 

® Always tighten the chuck by 
using all the chuck-key holes. Set 
the depth rod, unless drilling 
through. Center-punch all holes. 
Start variable-speed drills slowly. 

€ Apply pressure in line with 
the bit, sufficient to engage the 
hammer mechanism. But don't 
press so hard you stall the motor, 
deflect the bit, or burn it from 
excessive heat. 

e If the drill stalls or the bit 
gets too hot, use a slower speed. 
Hold the drill securely to prevent 
twisting. Don't use the trigger lock 

Continued 


Hammer-chisel mode is feature of Skil's 
599 (shown) and 600. With proper ac- 
cessories, they also gouge, chisel, 
scrape, remove paint, plaster, and tile. 


Hold tool steady and apply only enough 
pressure to engage the hammer mecha- 
nism. Too much pressure can stall the 
drill and/or damage the bit. 


FREE CAREER BOOKLET - 


36 Ways To 
Help You Qualify 
For The Job You Want 


Send for a Free Career Booklet, and find out what Career Training in the field of your 
choice can do for you—with no obligation to buy anything, now or ever. 


T HOME, in your spare time, you can now earn the 
College Degree, Career Diploma, or Career 
Certificate that you may need at this time to help you 
qualify for the job you want. And you are invited to find 
out everything you need to know about the Career 
Program of your choice—with no obligation to buy 
anything, now or ever. 

Just check the Career Program that interests you most 
on the attached postpaid card. By return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities for the career field of your 
choice, as reported by the U.S. Bureau of Labor Statistics 
in the Occupational Outlook Handbook for 1976-1977. 


e 


In addition, you will receive a free “Demonstration 
Lesson” that also lets you see for yourself why 
getting the career training you need most may now 
be easier than you think. 

When students enroll in these programs, their 
lessons and career training materials are delivered to 
their homes—and each lesson includes an “Open 
Book” exam. As the students complete their lessons, 
they mail back each exam for review. Correct 
answers are checked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of “Open Book” testing—which allows you to 
concentrate on learning instead of worrying about 
grades—has proven so successful for adults it is now 
used in many colleges. 

In short, vour free "Demonstration Lesson" will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons: the freedom to learn at your own pace, in 
the privacy of your own home; the convenience of 
choosing your own study hours; and the opportunity 
to move ahead a step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 


И postpaid card is missing, send your name and address to: 


FREE CAREER BOOKLET 


Center for Degree Studies • 165 * International Correspondence Schools 


SCRANTON, PENNSYLVANIA 18515 


The Center for Degree Studies is Accredited by the 
Commission on Higher Education for the Middle States 
Association of Colleges and Schools—and authorized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an Associate in Specialized Business or 
Technology. You are eligible for enrollment in the 
Center—no matter which City or State you now reside 
in—if you have a High School Diploma or Equivalent. 

ICS is an Accredited Member of the National Home 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates. 
Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates—and employment opportunities differ from 
company to company and city to city—you will get the 
same high quality of training that ICS has been noted 
for since 1890. So students can enroll with confidence in 
ICS, secure in the knowledge that ICS is here to help 
them prepare for the career field of their choice—no 
matter which Career Program they select . . . regardless 
of past experience. 


When you receive vour free career booklet and 
free *Demonstration Lesson" in the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country—including corporations 
like Union Carbide, International Paper, 3M, 
Bethlehem Steel, U.S. Steel, etc. And note that if you 
decide to enroll in the Career Program of your 
choice—if you wish, your employer will be kept 
informed of your progress—so that your employer 
can better evaluate your effort and ambition should 
you be in line for a better job, or an increase in 
salary, etc. 


In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
choice can do for you—with no obligation to buy anything 
now or ever. 

So just take a moment to check your Career Program. 
Fill in your name and address. And mail the card today. 

Your Free Career Booklet and Free “Demonstration 
Lesson" will be mailed to you promptly. 
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This 4-speed has 
somethingnoother 
4-speed has. 


resulted in EPA estimates of 44 MPG 

HIGHWAY, 32 MPG CITY with the 

1.4 liter MCA-Jet engine. Your mileage 
may vary depending on how and 
where you drive, the condition of your 


Stick shift fanciers. Economy car devotees. 
You te both going to love this one. 

It's called TWIN-STICK. Devilishly clever. And 
exclusively yours when you choose the 


Mitsubishi- POWER ш 
AV 


built 1979 car and its equipment. California estimates 
Dodge Colt ECONOMY 1 a | arelowet EE 

Champ Hatch- € 

backs. Heres | 

how it works. Release [o 


the clutch and push the 
lever into ECONOMY 
mode, and you've selected 
the fourspeed range 
designed to deliver optimum 
fuel efficiency Choose 
POWER, and you get livelier 
performance. For running 
through the gears, you use 
the regular H-pattern lever. 


TWIN-STICK is 
standard on the new 1979 Dodge 
Colt or Plymouth Champ Hatchbacks. 


You get the benefit of a total of eight speeds 

= raa {О play with. Which means 
^. you can get the optimum gear 
for just about any driving 
situation that comes along. 
City or country. Uphill or 
down. Or passing gas stations. 


Averaging the mileage 
achieved in both POWER — 
and ECONOMY ranges tracks aesoidinthe US.” 


= by Chrysler Corporation. 

= MOTORS CORPORATION 
Dodge: Colt» Challenger * 
D-50 pickup truck. 

Plymouth: Champ * Sapporo * 
Arrow pickup truck, 


The Mitsubishi Motors Corporation, builder of Plymouth Champ, is proud to have 
its car nominated for 1979 Motor Trend Import Car of the Year. 
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PS BUYER'S GUIDE TO HAMMER DRILLS 
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Manufacturer i SEES 111 : 
Black & Decker 7328 24.98 | X % 


- ИНИ 


Hilti 


Ingersoll-Rand 


Milwaukee 
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Features - 


Recessed center lock button, 
double insulated, sleeve bearings, 
detachable cord 


SOnry 
là hard brick, tile, 
porcelain 
là steel 
Vo wood 


3/16 masonry 
% hard brick, tile, 


Auxiliary side handle, two-speed 
gear reduction, ball and sleeve 
porcelain bearings, double insulated 
% steel 


1 wood 


4.8| 9/16 masonry 
4 hard brick, tile, 
| porcelain 
3s steel 


Auxiliary side handle, two-speed 
gear reduction, ball and sleeve 
bearings, double insulated 


Auxiliary side handle, depth gauge, 
dust shield, two-speed gear 
reduction, double insulated, three- 
wire cord, ball and roller bearings, 
carrying Case 

Auxiliary side handle, depth gauge, 
dust shield, D-handle, ball and 


needle bearings, double insulated, 
carrying Case 


% masonry 
Ve hard brick, tile, 


| 180.00 1000) 12, 000 3.6 EQ masonry Auxiliary side handle, pistol grip, 
2500] 30,000 Vs steel double insulated and grounded, 
depth gauge 
15. | т concrete 
| 850] 17000 45 Я concrete 
1900| 38, 000 | % steel 
1-3/16 wood 
| 149.00 10,000 1 concrete 
1200 24,000 V» steel 
143 wood 


Auxiliary side handle, D-handle, 
depth gauge. double insulated and 
grounded, slip clutches. permanent 
lubncation 


Adjustable side handle, depth gauge. 
trigger lock, mechanical speed 
change, ball bearings 


Same features as model 8023 


Four-speed operation, plus same 
features as model 8023 


Same features as Ingersoll-Rand 
model 8023 


A concrete 


13/16 wood | аы 
^ concrete Four-speed operation, plus same 

Ve steel features as Ingersoll-Rand model 
142 wood 8023 


Same features as Ingersoll-Rand 
model 8023 


Auxiliary side handle, double 
insulated, depth gauge, trigger lock, 

| ball and needle bearings, cam-and- 
roller impact mechanism 


D-handle, plus same features as 
model SP259 


Auxiliary side handle, dust shield, 
| depth gauge, trigger lock, ball and 
roller bearings 


Variable speed plus same features 
as model 5390 


Adjustable side handle, D-handle, 
depth gauge, ball and roller bearings 


Reversible; depth gauge; trigger lock; 
double insulated; permanent lubri- 

| cation; ball, sleeye, and roller 
bearings; ratchet impact mechanism 


| variable speed, auxiliary side handle 


i за » i 


* Special integral bit system for concrete; auxiliary Jacobs chuck 


in the hammer-drill mode, and 
release the trigger instantly if the 
bit binds. 

è Use a light pressure and me- 
dium speed for brick or concrete. 
For tile, practice on scrap to find 


4.3 | ¥ masonry Same features as model 599 


D 


the best combination. For smoother 
surfaces and less binding, use re- 
duced pressure when starting or 
breaking through. And keep the 
motor running while removing the 
bit from the work. 


Rotary-only mode also handles all the 
jobs done by a common drill: buffing, 
grinding, wire-brushing, paint mixing, 
screw driving, and drilling. 


Of course, safety can never be 
overlooked with any power tool. 
Always disconnect the power cord 
before making changes. Don't drill 
into structural members until you 
locate and shut off all electrical 
wires and any pipes. But if you 
must drill in unknown areas, touch 
only the plastic portions of the 
drill while drilling. 

Always wear safety glasses and 
ear protectors when hammer-drill- 
ing. А face mask is a must for 
dusty work. Wear rubber gloves 
and boots when working outside. 
Maintain proper footing, and don't 
overreach. 

Since hammer drills are used 
heavily around abrasive dust, 
maintenance is very important. 
Try to prevent dust from entering 
the chuck, rotating collar, mechani- 
cal selector, cooling fan, brushes, 
commutator, and trigger switch. 
Hemove dust with a rag or soft- 
bristle brush. 

Some drills are permanently lu- 
bricated. Others require periodic 
greasing. Some should go back to 
the factory for lubrication. Check 
your owner's manual. 

By now, you know carbide- 
tipped percussion bits are by far 
the fastest and easiest to use. 
They're also expensive. Don't buy 
a full set; you'll never use them all. 
Just buy those you need, as you 
need them. And keep them sharp. 
That way, they—and your hammer 
drill—should last a long time. 
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Which type? 
How much’? 
Who installs it’? 


Controversies still rage in 
another short-supply winter. 
But new studies are about 

to confirm basic standards 


By ALLEES 


i 


Large-scale test capability of OCF's 
hot box permits mounting of entire wall 
assemblies.  Thermocouples measure 
horizontal heat flow from warm side. 


Even greater capacity of vertical test 
chamber allows  heat-flow measure- 
ments through entire floors (photo) and 
roofs (inset sketch) suspended over pit. 
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GRANVILLE, Ошо 
Here, on 500 acres of rolling coun- 
iryside east of Columbus, is the 
major research facility in the insu- 
lation industry. Though nearly 20 
years old, it bristles with new 
construction; shelters as vast as 
airplane hangers are still rising on 
the hillsides. By 1980 there will be 
728,000 square feet of labs, librar- 
ies, data banks, and supporting 
structures. There are already 900 
employees here—half of them scien- 
tists and engineers. 

Im touring the facility to learn 
what the home-insulation industry 
is doing to come up with facts to 
support current beefed-up  stan- 
dards. Тоо much confusion now 
exists, as homeowners are quoted 
different figures by a dozen differ- 
ent sources in industry and govern- 
ment—and conflicting advice about 
which insulation is the best where, 
and whether а  do-it-yourselfer 
should tackle the installation. 

I can't believe that any PS read- 
er north of the Gulf States and 


Southwest hasn't already upgraded 
his home's insulation and weather- 
stripping before this winter struck. 
Those few who didn't are doubtless 
burning their back issues in their 
wood stoves, right now, to make it 
through without a second mortgage 
to cover heating costs. But most of 
us retain a nagging suspicion that 
we could and should do more to 
lower our fuel bills. 

Two recent developments have 
put insulation back in the news. 
The long-awaited National Energy 
Act finally passed (in diluted 
form), offering homeowners a 
three-pronged incentive toward 
thermal efficiency: 

€ A program requiring local 
utility companies to offer energy 
audits of their customers’ homes, 
and to assist them in arranging 
financing for whatever upgrade the 
audit shows is needed (mostly this 
will be more insulation, better 
weatherstripping, double or triple 
glazing). 

Continued 


You'll need to fix a broken 
window 
someday... 


so you should know about 
DAP '33' Glazing Compound. 
It's the sure and easy way to 
set new window panes in 
unprimed or primed wood 
sash — and in metal sash. 
You can depend on it for a 
weather-tight seal between : 
glass and sash that stops 
drafts and helps reduce 
your heating bill. The seal 
stays firm, yet flexible. And 
it won t crack or chip. 
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Other fix-up answers from DAP? 

To repair scratches and gouges in 
furniture or woodwork, fill with 
Duratite Plastic Wood Dough. 
Virtually shrinkproof, it comes in 8 
wood colors plus natural. For 
fastening paneling to studding or 
furring strips use DAP Panel and Dry 
Wall Adhesive. You'll save time, 
reduce the need for nailing and 
simplify panel alignment. To make 
rusted bikes, mowers or garden sheds 
look like new again apply Derusto 
Protective Coating. There's a special 
primer built into the color for extra 
protection against rust. 
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(С) 1979 DAP Inc. DAP, Derusto and Duratite are trademarks of DAP Inc. DAP Inc., General Offices: Dayton, Ohio 45401/Subsidiary of Plough, Inc. 


MAKE EXTRA $$$ EVERY DAY! 
Get into the big, year-round 
EXTRA MONEY BUSINESS 
that's EASY to learn - EASY to do- | 


and EASY ON YOU! 


You Can Make Up to $10 an Hour 
.— even while learning! Train FAST at Home! 
Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 


Start Collecting CASH PROFITS Right Away 
You're “їп business" ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmithing 
for year-round EXTRA INCOME in sparetime—or fulltime in a 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! All tools plus professional Key 


Be a LOCKSMITH! 


. Machine given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement—good 
jobs, too. 

SEND FOR EXCITING FACTS — No Obligation 
Discover what's in Locksmithing for you—how Belsaw's mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MORE—ENJOY LIFE MORE. Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 


BELSAW INSTITUTE, 119F Field Bldg., Kansas City, Mo, 64111 


Accredited Member National Home Study Council 


THIS PRO qm FREE MAIL THIS COUPON — NO SALESMAN WILL CALL 
KEY MACHINE = 1 ۴ و‎ BELSAW INSTITUTE, 119F Field Bldg. 
' v Sel "KE' ansas City, Missouri 64 
YOURS TO KEEP {, К; Please send me free of cost or obligation your publication 


can add $25 to 1 j * 
$40 a week to your f 
income...and it 


f 


won't cost you a cent | ы Name 

with your training! is Was „йөне ii Address 

ALL TOOLS, MATERIALS AND PRACTICE SSF "оты | Civ "e АР 
EQUIPMENT СОМЕ TO YOU WITH YOUR COURSE. — Band ا‎ 


"Keys to Your Future" on how Belsaw can quickly train me 
to make money in Locksmithing and how all tools and Key 
Machine are given me to keep. 


One homeowner's way of choosing how and who to do it 


18% 
THROUGH 
FRAME 
WALLS 


1% THROUGH 
BASEMENT FLOOR 


Comparative  heat-loss figures, 
above, are for a typical two-story 
home with moderate insulation, dou- 
ble-glazing, and 2000 sq. ft. of 
opaque wall area. By adding inch- 
thick Styrofoam TG panels to side- 
walls and foundation—roofline to 
frostline—says Dow, you can save 
24 percent on winter fuel costs: 
You trim the three highest loss areas. 

These claims impressed David 
Curtis of Rochester, N.Y. He 
planned to have his home re-sided, 
and had studied all other retrofit 
options, including blown-in wool 
and urea-formaldehyde foam. 

“Since my walls already had 2- 
inch batts, | feared that any blown- 
or pumped-in material might get 
hung up on the existing insulation.” 
He finally chose the sheathing en- 
velope of Styrofoam because it can 
maintain its R-value over a long 
period. He also wanted insulation 
that transmits some moisture vapor. 

"| wanted to avoid condensation 
in the wall, which can result in 
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5% THROUGH CEILINGS 


17% 
WINDOWS 


THROUGH 
DOORS 


36% AIR LEAKAGE 
THROUGH CRACKS 
IN WALLS, WINDOWS 
AND DOORS 


THROUGH 
BASEMENT 
WALLS 


Source: The Dow Chemical Company 


wood rot. Styrofoam has a moisture 
transmission factor of  O.6—ideal 
under new siding. | also liked its 
t&g edges for a continuous envel- 
ope to cut air infiltraton." He chose 
Tedlar siding because ''it will look 
the same after 10 years of weather- 
ing. In upgraded appearance, com- 
fort, and fuel economy, the whole 
job is already worth what 1 paid. 
And its value will gain along with 
that of the house itself.” 

But Curtis reached this happy 
state through careful choice of ma- 
terials and professional help. After 
reviewing a list of ЗО home- 
improvement contractors in his 
area, he asked the top eight for job 
estimates (anyone who subcon- 
tracted work was eliminated). Each 
proposed to do the job differently, 
so Curtis had to educate himself to 
determine which was good for him. 
He asked for references from past 
jobs, and checked them out to find 
which best matched his own re- 
quirements. | 


Ceilings 


NAHB guidelines require a maximum 


Re-siding is ideal time to beef up 
thermal efficiency of walls with layer 
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back is often four or five) so are lower, 


payback of seven years (current pay- їо trim builders’ initial investment. 


Upgrading your insulation 
[Continued] 


ө A $5 billion program of feder- 
ally supported home-improvement 
loans for energy conservation (up 
to $2500 for qualified families). 

€ A tax credit of up to $300 on 
such installations, from now 
through 1985, on any home built 
before April 1977 (leisure or sec- 
ond homes excluded). 

The other newsworthy develop- 
ment on the insulation front is 
the long-awaited publication—eight 
years in coming—of the revised and 
enlarged second edition of the 
booklet that became the bible of 
home insulation: the National As- 
sociation of Home Builders Re- 
search Foundation’s Insulation 
Manual. Since the original manual 
established accepted practices for 
installing insulation for the na- 
tion’s home builders (and was 
much cribbed from by shelter mag- 
azines), it was widely influential. 
An update has been promised for 
years, so when I heard it would 
finally be published about the time 
this issue is in distribution, I 
secured page proofs to see what sort 
of job they’d done. If you have any 
questions about insulation, get a 
copy (see ordering data at end of 
article). 

The original manual, published 
in 1971, was ahead of its time in 
urging energy efficiency in home 
building; this was well before the 
oil embargo of October "73, from 
which most people date our energy 
crisis (wrongly—the embargo only 
dramatized the finite nature of the 
fossil fuels we’d become too de- 
pendent on, and shamed us with 
our profligate use of them). The 
second edition helps you figure the 
right amount of insulation for a 
given house in a given location 

Continued 


пашата recommended by four major sources 


Walls Floors 


of Styrofoam between old and new. 


Long nails pass into original substrate. 


ж E* "9 


helped make America, America. EE — 
And you can buy them right at your 


Willis Reed, basketball great, 
has found something exciting to do 


E TR ES 


off the court. local Post Office. New Commemo- stamps, plus an album, by asking 
He collects stamps. ratives are issued every few weeks. your Post Office for the 1978 Mint 
Willis finds collecting U.S. There’s even a guidebook Set. You'll be building a collection 

Commemoratives really interesting. called Stamps & Stones that brings you and your family will treasure 

And they're an easy, affordable way you up to date on all U.S. Stamps. for years. 

for you to start building your own This informative, colorful and easy- “Stamp collecting’s number 

collection. to-read guide will help you get one in my book,’ says Willis Reed. 
Through the years, Commem- started. You can also get a whole “After basketball, that is.” 

orative stamps have captured the year's worth of beautiful and [== 

history and the people who have educational U.S. Commemorative U.S. Postal Service 


©1979 U.S. Postal Service 


Collect U.S. Commemoratives.Theyre fun.Theyre history. Theyre America. 
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Foam-in-a-can 


(with weather data for hundreds of 
U.S. cities). It reprints ASHRAE's 
list of R-values for building materi- 
als, insulations, and air spaces, and 
provides detailed sketches of prop- 
er installation methods for most 
types of insulation. It endorses no 
standards (the NAHB guidelines 
included in our table are from 
another publication). It simply 
presents the facts. 

There are dozens of statistical 
tables of heat-gain or -loss values 
for windows, doors, ducts, etc., and 
there are work sheets for calculat- 
ing a home's heating and cooling 
loads. Data to help you figure 
actual cash savings you can expect 
from an energy-conserving home is 
included. You'l find a persuasive 
comparison of an average house (R- 
13 in ceiling, R-11 in walls framed 
16 in. OC, single glazing) with an 
energy-saver (R-30 in ceiling, R-5 
foam sheathing added to R-11 batts 
in walls framed 24 in. OC, R-19 at 
floor's band joists, double glazing) 
that cuts heat loss in half. 

The manual also details other 
ECT's (Energy-Conserving Tech- 
niques, such as weatherstripping 
and proper siting and sizing of 
windows). In short, it's an expert 
summary of what we know .about 
building energy-efficient homes. 
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plugs infiltration leaks 
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But what got me to Granville is 
what we don't yet know, or at least 
haven't authoritatively established 
with documented research: Are all 
these techniques for constructing 
new homes and retrofitting old 
ones truly effective, or an overkill 
pressed on us by the insulation 
industry, as some (Consumer Re- 
ports among them) have charged? 

There is now a fairly basic agree- 
ment between major sources as to 
recommended R-values (see table). 
In adjusting to a degree-day gauge, 
rather than the necessarily cruder 
and less-precise zoned map it pub- 
lished so widely (I included it in 
my Sept. '76 article on the new 
standards derived from “Arkansas 
plan” houses), Owens-Corning Fi- 
berglas (OCF) has revised its ini- 
tial figures somewhat downward— 
or at least made them more flexi- 
ble. Cost-effectiveness is the key. 
Farmers Home Administration 
(FmHA) uses a 33-year payback 
period (the life of its mortgages) 
against the National Assn. of 
Home Builders’ (NAHB) seven- 
year period—the average time a 
family keeps a home before moving. 

These figures—the recommended 
heat-flow resistance to be built into 
a home's ceilings, walls, and floors— 
should be taken as guidelines only. 


Air infiltration can account for a 
major portion of a home's heat loss, as 
the diagram on preceding page indi- 


cates. Exterior leaks—around doors, 
windows, and pipes, or between dissim- 
ilar materials—can be stuffed with 
scraps of mineral wool and weather- 
sealed with caulking. But now there's a 
way to get an even more effective insu- 
lating seal: Use polyurethane foam in a 
can. It cures into a semi-rigid, water- 
repellent bead that dries tack-free in 
20 minutes. One inch rates R-5. For 
more information, write CertainSeal, Box 
889, Waco, Tex. 76703. 


To use the table, you need to know 
the annual heating degree-days for 
your area. You can obtain this 
from a local weather station; the 
NAHB manual]; or from a Zip Code 
Data Base booklet, compiled here 
at Granville (it also lists latitude 
and longitude, average annual sun- 
shine, and maximum and minimum 
temperatures for each zip-code 
area—for a copy, write Owens/Corn- 
ing Fiberglas Laboratories, Gran- 
ville, Ohio 43023). 


What should you tackle? 


Once you've decided exactly how 
much insulation to put where, you 
can quickly determine whether the 
installation 15 a do-it-yourself job 
or will require a contractor. This 
decision depends on where and with 
what you've chosen to insulate: If 
you're beefing up insulation in an 
exposed attic floor, you can do the 
job as effectively as a pro, whatever 
your choice of material: loose fill, 
batts, or rolls. UF foam should 
never be applied in an attic floor 
(see “The Truth About Foam-in- 
Place Insulation," Sept. "78). The 
underside of floors over crawl space 
or unheated basement or garage is 
similarly easy for a novice to insu- 
late. (We reviewed such installa- 

Continued 


You came out of the 
service with a lot going for 
you. Skill. Knowledge. And 
experience. And much of it 
didn't come out of a book or 
a tech manual. It came from 
somebody else. Somebody 
who took the tíme to pass 
' . along what he knew. 
oN Well, what about you? 
You've got a lot to give, too. 
. And you can do it. Part-time. 

A In the Army National Guard. 
fi In the Army Guard, 
( ye” you can make a difference. 
| Вү кал with people who 


want to know what you know. 
By showing them the ropes. 
And watching them grow. 

Its a satisfying job. The pays good, too. And you'll be putting time against 
retirement benefits. 

. Check it out. There are a lot of people who want what you've got. Pass 

it on. In the Army National Guard. 

See your local recruiter or call toll-free 800-638-7600 
(except in Alaska, Hawaii, Puerto Rico and the he Islands). 
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Hundreds of thousands of smart 
car stereo 
CRUTCHFIELD * Car Stereo Buy- 
er's Guide/Catalog is the finest and 
most authoritative publication in 
the industry. It contains an incred- 
ible wealth of in- 
formation on in- 
stallation  princi- 
ples and tech- 
niques, stereo ra- 
dios and AM/FM/ 


tape combinations, speakers, an- 
custom installation kits, 
СВ», and acces- 
sories. You'll also 
find photographs, 
complete specifi- 
cations and low 


tennas, 


| prices on over 

two hundred products from quality 
manufacturers like Blaupunkt, Cla- | 
rion, Concord, Craig, Jensen, KLH, 

| Marantz, Pioneer, and Sanyo. To 


order your FREE copy, just write Bg 


or call us toll-free at (800) 446- 
1924 (except VA, HI & AK). We'll 


immediately send it by FIRST 


CLASS MAIL. 


* A trademark of Crutchfield Corp., 
nation's largest car stereo specialist. 


CRUTCHFIELD - 


1 Crutchfield Park 
P.O. Caller 1, Dept. S 
Charlottesville, VA 22906 
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Upgrading your insulation 


[Continued] 


tions in “Plug Those Leaks Your 
Builder Left," Sept '77.) Side 
walls, however, are another matter. 
You can glue rigid foam board on 
the interior surfaces (especially on 
foundation masonry, when finish- 
ing a basement); you'll have to 
cover it with sheetrock to meet fire 
codes, since both styrene and ure- 
thane are flammable. 

But framed walls of a finished 
house arent a diy. retrofit. 
Whether blowing in wool or UF 
foam—or adding foam-board 
sheathing prior to a re-siding job— 
take care to select a qualified 
contractor (see box). 

As our series of five photos indi- 
cates, a pressure can of foam seal- 
ant can make an important contri- 
bution to d.iy. insulating against 
heat loss. Other brands than Cer- 
tainTeeds's are sold, including 
Polycel One, made by Coplanar 
Corp., 1631 San Pablo Ave., Oak- 
land, Calif. 94612. That company 
reports that a public utility in the 
southwest recently studied air in- 
filtration in 30 typical homes and 
traced it to these spots: baseplates, 
25 percent; wall outlets, 20; Agar. 
13; windows, 1215; vent hoods, 6; 
fireplaces 51%; recessed light fix- 
tures, 5; entry doors, 41%; dryer 
vents, 3; patio doors, 2; all other, 
31%. Sealing all electrical outlets 
and window and door frames saved 
$177 in annual fuel costs. In con- 
trast, beefing up ceiling insulation 


Don't compress fiberglass— 
it reduces thermal value 


In last July's Readers Talk Back column, 
| answered a letter asking for my opinion 
about a practice that contractors in the 
reader's area had of compressing six-in. 
fiberglass batts into 314-in. wall cava- 
ties. | replied that it was a foolishly 
inefficient practice, and that builders 
should stick with the 3V$-in.-thick batt 
intended for 2x4 framing. Later, another 
reader, Carl Roess of Pisgah Forest, 
N.C., disagreed. 

"Your answer is very much in er- 
ror," he wrote, "following a popular 
misconception among people who 
should know better. While it's true that 
a six-in. batt in a 3V5-in. space has less 
insulating value than the same batt in a 
six-in. space, it still has more insulating 
value than a 3V5-in. batt in a 3'^5-in. 
space. This is true because fiberglass at 
the recommended installed thickness has 
a density of about a half pound per cu. 
ft., but maximum insulating value for 
fiberglass occurs at an installed density 
of between four and five pounds per cu. 
ft." 


from R-19 to R-38 (six in. to 12 
in.) saved only $78.75, and increas- 
ing wall insulation from R-11 to R- 
19 saved only $55. 

So leak-sealing can be effective, 
whether you do it with an expanda- 
ble foam or conventional caulking. 
The latter has no real insulating 
value, however; it just plugs the 
leak. Movable panels, such as win- 
dows and doors, can't be sealed, of 
course, For those, you need to 
make a choice of weatherstripping 
such as we showed in recent issues 
—October (doors) and November 
(windows). 

Are we certain all this is effec- 
tive? All the statistics I've quoted 
thus far were based on actual moni- 
toring of homes. But I suspect the 
last word—and the authoritative 
statistics—will soon issue from the 
OCF Technical Center in Gran- 
ville. 'The first photos in this article 
show two of the facilities: First, 
there are the huge hinged sections 
of a calibrated hot box to let you 
mount an entire wall section in a 
nine-by-14-ft. frame that divides 
the box (when it's pivoted closed 
and locked) into exterior and inte- 
rior sections. As the temperature on 
the “exterior” of the wall is varied 
to simulate changing weather, 
many thermocouples (heat sen- 
sors) measure the effects on the 
"interior" temperature. By alter- 
ing the framing, insulation, and 

[Continued on page 162] 


We checked this with Paul Robinson, 
supervisor of technical services for 
OCF's Insulation Operating Division, 
and he confirms that thermal perfor- 
mance of a fiberglass batt is reduced 
when it's compressed to a thickness 
less than that at which it was manu- 
factured. Although some of the lost 
performance would be gained back via 
the increase in density, its bad 
economics because the small gain in 
R-value is at great expense. 

Robinson offers this example: If you 
compress a six-in. R-19 batt into a 
3V5-in. cavity, the R-value is reduced 
to 13.1. Although that is still higher 
than the R-11 you'd get with a 314-in. 
batt, there are other insulating prod- 
ucts that yield an R-12 to R-13 at a 
price considerably lower than that of 
the R-19 blanket. 

So | stand on my original response. 
There's no way to justify jamming costly 
six-in. batts into a conventionally framed 
wall. It's far more sensible to go to 2x6 
studs, 24 in. OC, and install six-in. batts 
as they were intended. Or else stick with 
314-in. batts іп 2x4 walls, апа add foam 
sheathing on the outside.—A.L. 
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Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yourself 
carpenter! It covers woods, nails, screws, 
and bolts —which to use and when to use 


them. You'll also learn to achieve professional 


results with measuring tools, holding tools, 
cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awl, you'll be able to build kitchen cabinets 
before you ve finished with this informative 
volume. Youll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to... 


The Audel “How-To” 
Builders Library 


= A matched set of 6 big, hardbound 
volumes 


ш 2.112 pages packed with trade secrets 
and "inside" tips of carpenters and masons. 

ш 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes! 


These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. 
All the shortcuts, techniques, and new 
ideas are yours to use as you please. 
Within 15 days, if not completely 
satisfied, simply return our Builders Library 
for a prompt, 10096 refund. But keep 
Volume One as our gift—it's absolutely free! 
This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're actually giving 


, Absolutely 


ree: 
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1 Carpentry 
K~“ DOOK! 


Volume One of Audel's Builders Library 
is yours to keep FREE — even if you 
decide not to keep the other volumes. 
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nish like Select, install, and repair 
your own roofing! 
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Prime, paint, and fi 
a pro! 


Build, plaster, and pan | 
walls with ease! 
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Design and construct a 
workshop for your home! 


precision! 


patio! 
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FREE $6.50 
BOOK COUPON 


YES — please send me my free Volume 1, along 
with the other five big volumes of the Audel 
Builders Library (#23335 ). | am enclosing 
$34.50, plus sales tax if applicable. If not 
completely satisfied. | may return my order 
within 15 days for a prompt 100% refund. 
Whatever | decide, | may keep Volume 1 
(a $6.50 value) FREE! 


away a hardbound book —valued at $6.50— 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets 
ever published! Were really not too worried 
about whether or not you'll keep the entire 
set. Because were sure that once you ex- 
amine and use the Audel Builders Library, 
you'll never dream of parting with it. 


You'll have easy-to-read 
guidance for hundreds of 
build-it projects 


right at hand! Name (please print) 
The Builders Library is a handy reference Address 

for hundreds of household projects. It's a Mio 

storehouse of practical, step-by-step advice City 

for professionals as well as "Sunday do-it- 

yourselfers. You can use it to build a home State Zip 


workshop... install some shelving...plan a 
patio...lay a sidewalk...or even add a fire- 
place. You'll find all the specs, plans, 


O Check O Money Order ÛJ Master Charge 
L] BankAmericard/Visa Exp. Date 


measurements, and guidance you need... меин Мо: 

in plain everyday English етра, 

мр ryday CNgusn. on (Master Charge Only) 
ii tO: 


Just fill out and mail 
your Free $6.50 Coupon today. 
Satisfaction Guaranteed! 


AUDEL 4300 W. 62nd Street CF50 
® Indianapolis, Indiana 46206 
A division of Howard W. Sams & Co.. Inc. 
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on car care 


Your automatic 
Transmission 


-what you can do to service ії 


To inspect the insides of an automatic 
transmission, first raise the car and block 
it safely off the floor. Remove the torque- 
converter dust-cover bolts. Usually four 
easily reachable bolts hold it in place. 
Lower the cover from the converter. 


To drain the fluid, remove the trans- 
mission-pan drain plug if your car has 
one. If not, pull the pan and expose the 
filler to drain the ATF. If the torque 
converter (visible, above center) has 
drain plugs, remove them and drain fluid. 
Also, check torque converter for leaks. 
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By RICHARD DAY 


Automatic transmissions are com- 
plex, and most of their problems 
must be solved by a professional. 
Still, you can handle quite a bit of 
the maintenance апа servicing 
yours might need. 

Here are some tips: 

Always change transmission 
fluid and filter at the intervals 
recommended by your car’s manu- 
facturer. Often it's 24,000 miles in 
normal service, half that in heavy- 
duty service (such as a lot of trail- 
er-pulling or mountain driving). 

Look in your owner's manual. If 
the maker does not call for periodic 
fluid changes, at least keep a 
watchful eye on the condition of 
the automatic-transmission fluid 
(ATF). Install ATF with a clean, 
long-necked funnel to the right level. 
Be careful not to underfill or over- 
fill. 

Overfilling encourages foaming 
of fluid. Remove any excess fluid 
before driving the car. Do it by 
loosening one of the transmission- 
fluid fittings at the radiator or 
transmission cooler while the en- 
gine is running. Run the excess 
fluid into a can and discard it. 

The Dexron-specification fluids— 
Dexron, Dexron II, Dexron B, C, 
and р-а are for GM and most 
other cars. They may be intermixed 
—no problem. 

Ford products need a Type F or 
Type CJ fluid. It's best not to mix 
either of these with any of the 
Dexrons. Type F is used in most 
Ford automatics. Type CJ is for 
1977 and later C6 (heavy-duty) 
Ford automatics. It's orange-tinted, 
resembling engine oil. All other 
Continued 
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low, the effectiveness lasts for years. Get 
step-by-step instructions for insulating 
with urethane foam, ureaformaldehyde 
(you shoot it from a gun), mineral wool, 
styrofoam, vermiculite, perlite, and more. 

Get pros and cons on the different 
types of caulk, learn where caulking is 
needed, how to prepare the surface, how 
to caulk. Get the same type of detailed 
directions on weatherstripping 

oee how to double or triple glaze your 
windows to cut heat loss. How to clean, 
reset, change a thermostat. 

Learn exactly how to cool your house 
efficiently —with air conditioning, ventilat- 
ing, a roof sprinkler, even a lighter color 
roof. 

Part I| describes ways you can harness 


Be hundreds of ways to conserve 
energy easily and inexpensively. How 
to produce your own energy sources. Up- 
to-the-minute research by alternate 
energy authority and Popular Science 
editor A. J. Hand shows you how to up- 
grade your home insulation, cut fuel and 
electricity use (and bills!). For 10 days, this 
definitive homeowner's energy how-to 
handbook is yours to read and use, with- 
out charge. 

The book is divided into two parts. Part | 
concentrates on the ways you can con- 
serve energy through habits and home 
modifications. 

Tackle insulation first. Initial expense is 


Get hardware and tech- 
nique how-to for instal 
ling stoves in a variety of 
situations. Venting here 
is through atypical attic 
and roof. 


finished attic. The 


i" FIRING 
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See how to make your own storm sash-— either 
double or single glazed. Use clear pine 


double-strength window glass. the how-to here. 


` See how easy ` 
it is to produce 
s | your own energy — 
“and dramatically cut fuel 
and electricity use. 


INSULATE, CAULK, WEATHERSTRIP CUT HEAT LOSS AT WINDOWS AND 
DOORS, COOL YOUR HOUSE SCIENTIFICALLY, BUILD AND INSTALL 
WOODSTOVES, SOLAR WATER HEATERS, WINDMILLS, AND MORE ... 


Two ways you can insulate your 
technique near 
night uses less insulation. 
the one tar right gives you 
less space to heat— 

80 you save More 
in the long run. 
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alternate forms of energy. Build your own 
solar, wind, water power systems. Pro- 
duce energy with solar collectors, wind 
and water generators, biofuel plants and 
woodburners. Learn about all the latest 
non-polluting energy systems — the 
theories, the techniques, the materials (by 
brand name, with addresses!), the actual 
step-by-step how-to that'll help you meet 
the ever-increasing prices of conventional 
fuels comfortably. 

You'll be amazed how easily you can 
create a completely energy-efficient envi- 
ronment with the help of HOME ENERGY 
HOW-TO. Take advantage of this trial offer 
from Popular Science now. ... Clip and mail 
the coupon above to get your copy right 
away! 
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Companion * 


The nicest little clock radio 
available anywhere. ..that 
goes anywhere. 


It's light. Small. |. Extremely practical. With all the 
features and conveniences of the clock radio by 
your bed—shuts itself off so you can fall asleep to 
our favorite music ... wakes you to music or 
uzzer tone alarm ... with snooze button and 


CALL 800-621 -5554 пато = 15 day money back guarantee. Call 


toll-free to charge it or send just $39.95 plus 
$3.00 for shipping to Douglas Dunhill. (Ill. add 
sales tax.) In rich black and anodized silver. 
Complete with penlight batteries and carrying 
case. You'll never worry about or miss a wake up 
call again. 


Illinois Residents call 800-972-5858 


DEPT.72-2229 
4225 FRONTAGE ROAD 
OAK FOREST, ILL. 60452 
(C) Douglas Dunhill Inc. 1978 


OFNORIH 
CAROLINA. 


Before you spend the first dollar on your vacation this year, you owe 
it to yourself to spend 15*on a postage stamp. 

Because,if you send us the аш wellsend 
you the free North Carolina travel package. 4 

Its filled with facts, not promises. Facts — ' 
about what to do, how to find it,where to stay, Y 
all the things you need to know to make your 
vacation a success. 
And thats worth a nickel and a dime, any day 


Name 


Address — 


City State Zip 


NORTH CAROLINA TRAVEL PACKAGE 


North Carolina Travel, Department 183, Raleigh, МС. 27699 
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Your automatic transmission 


"T Continued ] 


3 oe! X 
Unbolt transmission oil pan and re- 
move from the transmission. If the under- 
parts of a car are as oily as these, look 
for the source. (In this case it was a 
leaky valve-cover gasket and not a prob- 
lem in the transmission.) 


Examine the bottom of the transmission 
pan for sludge. A very little is okay, 
but this much debris collected in the 
12,000 miles since the last servicing is 
excessive. Besides the ground-up friction 
materials worn from clutches by exces- 
sive heat and slippage, this sludge con- 
tained lots of minute metal particles—a 
sign that the transmission is nearing the 
end of its life. 


ATF’s are reddish. Old Type A 
fluid is no longer suitable for trans- 
missions. 


Checking fluid levels 


When adding fluid to a unit 
that's really low, run the gear 
selector slowly through the R, N, 
D, and L positions with the engine 
idling. This dispenses fluid 
throughout the transmission pas- 
sages for a more accurate level 
reading. Check fluid level in park 

Continued 


NOW! Start your own money-making 
business in SMALL ENGINE REPAIR! 


Part time or full time — Пп at home — we help you every step of the way. 


No doubt about it...as a small 
engine pro, you'll be joining one of 
America’s fastest growing indus- 
tries. You'll be able to command 
hourly rates equal to any other 
skilled craftsman in your area.. 
and that’s just for labor. Parts, 
engines, and accessories add even 
more to the prome: 


46-million small engines 

in service today! 

Today, there are over forty-six 
million small engines in service 
across America. That's the official 
count from the Engine Service 
Assn., and new engines are being 
built at a rate of one million per 
month! With Belsaw training, you 
can soon have the skill and knowl- 
edge to make top money servicing 


Increased Income | 


“Гуе had about 
8 years experi- Mess c 
ence repairing | 
small engines... MA 
but repairs were | 

only minor ...un- | 
til 1 started the 
Belsaw Course.’ 


Walter H. Strick 
Campbell, California 


these engines. People will seek 
you out and pay you well to 
service lawnmowers, tillers, edg- 
ers, power rakes, garden tractors, 
chain saws, mini-bikes, go-carts, 
snowmobiles, generators, snow- 
blowers, paint sprayers... the list 
is almost endless. 


No experience necessary. 


You can master this profitable 
trade right at home, in your spare 
time, without missing a paycheck. 
Lessons are fully illustrated—so 
clear you can't go wrong. You'll 
receive practical "hands-on" ex- 
perience with specialized tools 
and equipment plus a brand-new 
4 HP engine — all yours to keep! 


You receive tested, and 
proven instructions. 


We show you how to get busi- 
ness, what to charge, how to get 
free advertising, where to get 
supplies...all the "tricks of the 
trade" ...all the facts you need to 
assure success right from the start. 


Discover how Belsaw training 
can give you the skills you need 
to increase your income in a high- 
profit, recession-proof business of 
your own. Just fill in and mail the 
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For more information write: 
43 Commerce Street, 
Springfield, NJ 07081 


The AquaScooter defies description! It's a pure fun 
machine for swimmers of all ages. There's nothing 
like the sensation of being pulled or pushed into a 
whole new dimension of water sports! 

Skim the surface, or snorkle! AquaScooter will 
scoot you around for 2-3 hours without refueling. 
There's plenty of power to pull you and your friends. 

Let it go...the AquaScooter circles! Shut it off... 
the AquaScooter floats! Add the optional boat 
bracket, and AquaScooter instantly becomes 
auxiliary power for light boats, sailboats and canoes 
.. providing a surprising rate of speed. Detach it, 
AquaScooter again becomes the swimmer' friend. 

The AquaScooter is like nothing you've ever 
seen! With its 2-horsepower gasoline engine, and 
weighing less than 15 pounds, AquaScooter and 
you can travel at 4-5 miles-per-hour! 

Try AquaScooting! It's fun for swimmers and 
boaters of all ages! 


You'll wish you owned an AquaScooter, sooner! 
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Protected by international patents 


H.P. CLINTON 
ENGINE YOURS | Tools and Equipment— 


TO KEEP! Yours To Keep! 
age 7. zu РЧ 


coupon below to receive full in- 
formation with no obligation or 
salesman to call on you. 
DO IT TODAY! 
BELSAW INSTITUTE. 539F FIELD Bldg. 
KANSAS CITY, MISSOURI 64111 


SEND FOR FREE FACTS! No Obligation and No Salesman Will Call. 
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BELSAW INSTITUTE, 539F FIELD BUILDING < 
KANSAS CITY, MISSOURI 64111 


[ | YES, please send me the FREE booklet that 
gives full details about starting my own business in Small 
Engine Repair. | understand there is no obligation and that 
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097. DO-IT-YOURSELF PLUMBING 
by Max Alth. Everything from fixing a 
leaky faucet to installing all the plumb- 
ing in a new house. 471 illustrations. 
Pub. at $12.95 
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109. BASIC HOUSE WIRING by 
Monte Burch. Buergiliing you need to 
know to install, repair, improve and 
troubleshoot the entire electrical system 
of your home. Over 500 illustrations. 
Pub. at $10.95. 
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FORO’S COM- 

LETE BOOK K OF POWER TOOLS 
by R. J. De Cristoforo. Everything you 
need to know to work with stationary 
and portable power tools. 1500 close- 
up photos. Pub. at $14.95. 
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WOC ODV JORKING by Rosario Capo- 
tosto. 2000 ap. ге -step illustrations 
make you a master of every woodwork- 
ing technique plus wood identification, 
selection, purchasing, handling...work- 
ing with hand and power tools 
(portable/stationary). Pub. at $15.95. 


Sharpen your do-it-yourself skills - get detailed, 
expert how-to in these handy Popular Science Books 
on building, remodeling, repair, more. 


090. WALLS, FLOORS AND CEIL- 


by Jackson Hand. Specific, 
aper са how-to on repair, con- 
struction, renovation and decoration of 
any interior wall, floor or ceiling. Nearly 
300 show-how illustrations. Pub. at 
$9.95. 
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116. DE CRISTOFORO'S HOUSE- 


BUILDING ILLUSTRATED by R. d. 
De Cristoforo. Every step of house- 
building — foundation, framing, insula- 
tion, interior, plumbing, wiring, heating. 
1,018 pictures. Pub. at $14.95. 
118. HOW TO BUILD GREEN 
HOUSES, GARDEN SHELTERS 
AND SHEDS by Thomas Н. Jones. 
Complete building how-to ‘for many 
sizes, styles; all about kits. 200 pictures. 
Pub. at $11.95. 
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)58. HOMEOWNER'S COMPLETE 
OUTDOOR BUILDING BOOK by 
John Burton Вата Complete con- 
struction plans for patios, fences, walls, 
walks, steps, outdoor furniture, pools, 
garden houses, more. Pub. at $12.50. 


085. COMPLETE GUIDE TO HOME 
APPLIANCE REPAIR by Evan Powell. 
How to repair dozens of large and small 
appliances including toasters, fry pans, 
sewing machines, skillets, refrigerators, 
more. Over 500 how-to pictures. Pub. 
at $12.95. 
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101. WOODWORKING PROJECT: 
FOR THE HOME (from Popular Sci- 
ence magazine). Construction plans for 
more than 100 projects — tables, desks, 
chairs, storage units, much more. Pub. 
at $12.95. 


OF 9. MASONRY AND CONCRETE 
WORK by Max Alth. Euerythffa from 
repairing steps to building a foundation. 
How to work with concrete, lay brick, 
block, stone. Chimneys and fireplaces. 
More than 500 show-how illustrations. 


Pub. at $14.95, 


113. 5MALL GAS ENGINES by Paul 
Wiisstor Servicing. repairs, tune-ups 
on power mowers, snow blowers, chain 
saws, etc. 400 pictures. Pub. at $11.95. 
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Popular Science B 


And then keep saving up to 50% on books covering a wide range 
of do-it-yourself subjects... home improvement апа repair, 
housebuilding, appliance repair, cars and car repair, home 
workshop, electronics, how things work, home protection, 


mathematics, masonry and carpentry, modern technology, б ZS 
science, space and more. = 


*The Popular Science Book Club regularly offers Popular Science Book Club members. Nobody else 
custom-written books to its members. These are spe- сап get these books at the discounts available to Club 
cially commissioned books written by the leadingau- members. And, in addition to these Popular Science 
thors in the popular science field on all the subjects of original books, you're offered the best books on 
greatest interest to members. Men like Jackson Hand, homeowner's how-to subjects from all other pub- 
Rosario Capotosto, R. J. De Cristoforo, Richard Day, lishers. These books are available at the same giant 
more. discounts: up to 50%! 
These books are offered at discount exclusively to 
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Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100°, 9 mg. 
"таг", 0.9 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


Extra Burley tobacco That Cigarette Smoking Is Dangerous to Your Health. 


fortifies the flavor 


Finally! Genuine tobacco flavor in a low ‘tar’cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


Your automatic transmission 
[Continued] 


Clean the inside and outside of the transmission-oil pan and 
torque-converter dust cover. This keeps them from contami- 
nating the transmission and also makes them easier to work 


with. Brush and solvent will do the job. 
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is fastened at the bottom 
of the valve body, held 
by two screws or bails. 
Remove and discard the 
filter, but save the screws 
or bails for use with the 
new filter. Tranny oil filter 
serves same purpose as an 
engine oil filter. 


Filter screen overloaded 
by excessive sludge was 
stretched until it failed. 
The resulting holes made 
this filter useless, allowing 
dirt to pass through. 


Transmission-fluid filter 


or neutral, as specified by the car 
maker. 

One minor adjustment you can 
make is to the neutral safety 
switch. This is the unit that pre- 
vents engine starting with the se- 
lector in any position but neutral or 
park. Check its operation by trying 
to start the car in the other selector 
positions (better hold one foot on 
the brake pedal). Adjustments, if 
needed, are made by loosening the 
switch mount, moving it in the 
desired direction and retightening. 
'The switch is often located on the 
engine side of the firewall just 
above the point where the steering 
column comes through. Console 
shifts have it under the console. 

Heavy-duty driving calls for a 
transmission cooler. It can prevent 
scorching of your transmission's 
ATF. If your car doesn't have one, 
buy a cooler that's large enough for 
your car and your driving. Hookup 
is simple; follow directions with 
the unit. With a tubing cutter you 
merely cut out a portion of the 
fluid cooling line going to the car's 
radiator. Then splice the cooler in 
series, using the neoprene rubber 
hose and clamps furnished. The 
cooler mounts in front of the radi- 
ator and air-conditioner condenser. 
Add enough ATF for the extra 
capacity, and run the engine to 
check for leaks. 

When elevating the car to get at 
the transmission, use either jack 
stands or sturdy metal wheel 
ramps. Never rely on the bumper 
jack as a sole means of support. 03] 

For more on transmissions, turn page 
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Transmission-pan flanges should be placed on a flat surface. 
Tap along them with a hammer to straighten out any uneven- 
ness caused by prior overtightening of the bolts. If left, the 


humps could permit fluid to leak out. 
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Your automatic transmission 


[ Continued ] | 


A transmission servicing kit consists of a new filter, filter То keep filter gasket aligned with its bolt holes while you 
gasket, and oil-pan gasket. Be sure to use the new parts, never install the new filter, spread a little contact cement on it and 
the old ones. A typical servicing kit will cost you about $6. stick it in place on the filter. There's no access to this gasket 
Take care to install gaskets correctly in the transmission. once the filter is raised into its proper position. 


New filter installation must be done 
correctly. Often it will fit two ways. This 
one is stamped for proper position. 


Place gasketed filter on the transmis- 


P. sions valve body with bails or bolts 


E Р (left). Tighten snugly, but not too tight. 


Transmission vacuum modulator 
(the round aluminum “can” in the 
photo at left) signals engine-load infor- 
mation to the transmission's control 
center, Check it for a leaky diaphragm 
by pulling off the vacuum hose and 
tapping it against the back of your 
hand. No ATF should run out. A drop 
or two of fuel or water is okay, though. 
If any transmission fluid is getting 
through, replace the modulator by 
unscrewing it and threading in a new 
one. The modulator valve, if separate, 
should be saved and used in the new 
unit. Chrysler-product transmissions 
have no vacuum modulator. 
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Position the pan gasket and raise the on the pan gasket, but the author likes 
pan into place on the transmission to use а contact gasket cement 
body, facing it correctly. Start the bolts between the pan's flange and new 
and snug them up. Don't overtighten— gasket to hold it in alignment during 
12 to 15 ft.-lbs. is sufficient. Some installation. Don't leave any excess 
instructions call for no gasket cement cement to drop into transmission fluid. 
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HOUSEPOWER CLNC 


By EVAN POWELL 


Repair, rebuild, reuse 


A recent meeting sponsored by the 
Office of Technology Assessment, the 
National Bureau of Standards, and the 
Department of Energy emphasized the 
conservation potential of repairing and 
rebuilding certain consumer products. 
Extending the useful life of our ap- 
pliances and machines would conserve 
both raw materials and the energy 
required to turn those materials into 
new products. More than 20 percent of 
total U.S. energy consumption is cur- 
rently used in manufacturing  pro- 
cesses, Another eight percent is used 
in refining primary metals. 

While | don't accept the oft-made 
charge that home equipment and auto- 
mobiles are intentionally made to wear 
out by the time they're paid for, | do 
believe that most products could be 
designed to be easier to repair—and 
to last longer. 

A trend in the right direction seems 
to be building. For example, frequency- 
of-service records tell us that most 
equipment manufactured today is sub- 
stantially more durable than the prod- 
ucts of 10 years ago. Some of it is 
easier to service, too, because manu- 
facturers know that this can be a sell- 


ing point. 
Longer-lasting equipment almost al- 
ways means a higher initial cost, 


however. Better serviceability can, too. 

If we want to see more improvements 

in these areas, we consumers will have 

to show that we're willing to pay more. 
| Solar film 


Q and plants 


| have been interested in using a solar 
film on a patio door in my den. The 
large glass door faces southeast and 
the sun shines through practically all 
day, making it quite uncomfortable 
during the warmer months. However, | 
have some hanging plants that | keep 
in front of the doors. Is there any mate- 
rial that will block the sunlight and 
still allow me to keep my plants there? 
Jan Weston, Columbia, S.C. 


i don't know of any film that will let in 
sufficient light for most plants, but 
here's how I solved a similar problem. 
| used a two-foot width of film on each 
of the two three-foot sections of a patio 
door. This left a narrow uncoated strip 
in the center, which allows enough 
light to pass through to the plants in 
front of it. The reduction in heat gain, 
while not total, has been sufficient to 
keep the area comfortable, 


You should seal the edges of the 
film to the glass. | used bronze Scotch- 
tint film and taped the edges with elec- 
trical tape. The black tape looks good 
and prevents the film from peeling 
back when the doors are opened. 

Stil! another solution might be to 
install a grow light above the plants. A 
simple wooden box around a fluores- 
cent strip makes an attractive fixture. 


Jumping GE 


When water comes into my General 
Electric dishwasher, it sounds as 
though all the pipes in the house are 
about to break. When | watched a pipe 
in the basement it was shaking so 
violently 1 was afraid it might cause 
damage. It acted like someone was 
turning a faucet on and off rapidly. 
What could be causing the vibration? 
John Nixon, Mansfield, Ohio 


Turn off the power to the dishwasher, 
turn off the water supply, and remove 
the water-inlet valve, You'll find it 
where the water line or fill hoses 
connect to the machine. Disassemble 
the valve and look for a small rubber 
restrictor washer where the water 
comes into the machine, immediately 
behind the screen filter. This is a flow 
washer; it regulates water flow into the 
dishwasher. It is chamfered on one 
side so that it restricts water flow 
more at higher inlet pressures to keep 
the flow rate and volume constant. 

ff the flow washer deteriorates, the 
chattering problem that you describe 
can occur. You won't need a complete 
replacement valve; the washers can 
usually be ordered separately. For a 
temporary repair, use a high-speed 
hand grinder with a small pointed 
stone (or a sharp knife) to clear away 
any soft material around the opening. 


Double trouble 


My Kenmore 110.6704601 clothes 
washer is eight years old, but has been 
used only half that time. One year ago 
| had to replace the belt, which showed 
a break where there was obviously 
increased friction (as though it did not 
advance properly). Six months ago the 
new belt broke and showed the same 
signs of uneven running. Now the 
machine goes through the wash cycle 
and stops at rinse. After manual 
restart, it spins with short spurts of 
rinse water and ends the cycle. My 
guess is that the timer is at fault, but ! 
would like to know your opinion. 

5. Blundell, Winchester, Mass. 


i doubt if these problems are related. it 
sounds as though the belt broke when 
the motor pulley began to slip in one 
place. ff this happens, the friction 
quickly burns a spot on the belt, which 
can result in a broken or thumping 
belt. It may have developed because 
the belt was not adjusted regularly and 
loosened, or because of jamming else- 
where in the mechanism, probably at 
the pump. The new belt's break may 
have been due to the original causes or 
it, too, may have been stretched and 
loosened. Stretching is normal with 
any V-belt. Consequently, it should be 
readjusted after the first 30 days or so 
(this goes for those on your automo- 
bile, also). 

The timer problem sounds as though 
the bypass contacts, which override 
the water-level switch to operate the 
machine when empty, are not making 
proper contact. Contrary to what man- 
ufacturers tell you, it is usually possi- 
ble to adjust such timer contacts, but 
you will have to decipher the wiring 
diagram and cycle chart to determine 
which ones are at fault. If you don't 
want to tackle this, it's less expensive 
to purchase a new or rebuilt timer than 
to pay a technician to repair the old 
one. 

To replace the timer with an identi- 
cal one, remove one wire at a time and 
place it on the appropriate terminal of 
the new timer. If the timers are differ- 
ent, | would still remove one wire at a 
time, but in this case you must rely on 
the color-coded marks stamped on the 
new timer to install the quick-discon- 
nect clips. 


Sick softener 


My Bruner water softener (model 
B7904) is seven years old. Six months 
ago | had a new head put on it, but 
now every time it regenerates there are 
two or three blasts of air at the faucets 
when | open them. | have tried raising 
and lowering the float in the brine 
tank. 15 there anything else і can do? 
Elmer Swanson, Gwinner, N.D. 


If you look between the main valve and 
the brine valve, you see a 34 PolyFlo 
connection, which must be loosened to 
replace the main valve. During regen- 
eration, a negative pressure exists at 
this joint, and if it was not tightened 
properly it could allow air to enter the 
system just as you describe. Under 
pressure in normal use, the joint might 
not leak, because internal expansion 
could seal it. Since the problem has 
only occurred after the replacement of 
the main valve, l'd check this first. 
Otherwise, the problem is probably 
the brine valve. This is a sealed ball- 
check unit; replacement of the valve 
assembly would be the only cure. 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, 
S.C. 29609, giving appliance make 
and model number. Sorry, but ques- 
tions can't be answered by mail. 
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SECRETS ENTRUSTED 


HERE are some things that can 

not be generally told—42bings you 
ougbt to know. Great truths are dan- 
gerous to some—but factors for per- 
sonal power and accomplisbment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture's laws—their amazing discoveries 
of tbe bidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass fear and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. Tbey now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, "The Mastery of Life." Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe T.C.Z. 


Бе ROSICRUCIANS 
(AMORC) 
San Jose California 95191 U.S.A. 


г SEND THIS COUPON 777777] 


Scibe T.C.Z. | 
| The ROSICRUCIANS (AMORC) | 
San Jose, California 05191 U.S.A. | 
| Please send me the free book, The Mastery о} | 
| Life, which explains how I may learn to use my 
i faculties and powers of mind. | 
| 
| | 
L 
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Steel sandpaper 
wraps around 
anything 


Want to sand off hardened paint 
without the clogging nuisance that 
ordinary sandpaper is subject to? 
Try steel sandpaper. It works by 
means of tiny perforated cutting 
edges that don’t clog up—paint 
passes through the holes. You can 
cut the stuff, too, into shapes for get- 
ting at hard-to-reach areas. Red 
Devil makes it. 


For moldings and window sash, wrap 
a strip around a small block of wood. 


For shaping or enlarging bored holes, 
wrap the sandpaper around a dowel. 


To remove stubborn paint, the steel 
sandpaper here was used in a holder. 


on concrete 


are at your 
Red Wing 
Dealer. 


The sure cure 
for 5 o'clock feet. 


Bn eT 


New Tool Works Wonders With Wirel 


WIREFO RMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire, No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Eight dollar bills will get you one, or 


send check or money order for just $7.98 


We pay postage and handling charges. 


VINKEMULDER TOOL CO. Dept. PS-29 | 
1058 San Juan S.E. Grand Rapids, Mich. 49506 


Tips from a pro on 


chair repair 
and refinishing 


By EDWARD STEVKO 


If an antique chair creaks or wob- 
bles when you sit down, it's got 
class. But if your kitchen or dining 
room chair does it, it's got trouble. 

Fortunately, repairing a chair re- 
quires more patience than skill— 
once you know the right way, as 
shown in these photos. Actually, 
you don't just repair a chair and 
refinish it; you rebuild it from the 
floor up. The chair must be com- 
pletely disassembled, repaired if 
necessary, and reassembled for a 
new paint job. 

Overall rules? 'They're simple: 
Keep all surfaces clean. Remove 
old glue by sanding, and old paint 

Continued 


Seat is removed, below left, by taking 
out bottom fastening screws. Seat may 
be re-upholstered separately if needed. 


Old paint or other finish is stripped by 
brushing on paint-varnish remover as in 
the bottom photo, center. 


Stubborn finishes, bottom right, may 
require two coats and rubbing with a 
steel-wool pad dipped in remover. 


Author spray-paints reassembled chair 
after applying primer coat, letting it dry, 


then lightly sanding with fine sandpaper. 
More finish coats will follow. 
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Chair repair and refinishing 


[Continued] 


by brushing on stripper—but be 
sure to wash it clean afterward. 
Use clamps on all glued areas. 
Without them, the joints will not 
harden properly. If clamps are not 
avallable, use a rope and twist stick 
to make a tourniquet device. And 
don't worry about any excess glue 
that oozes from the joint and is 
missed by your wipe rag. It won't 
get much of a bite on the surface 
and may be easily peeled away 
with a razor blade after the joint 
sets. 

For stained surfaces, apply stain 
as needed for the desired shade, 
wiping lightly between applica- 
| | = cos tions. If painting, brush or spray 
Wait 10 minutes for the surfaces to dry Use a rubber mallet to loosen parts, ОП many (four to six) thin coats— 
fully. Use a medium coarse sandpaper Each element of the chair must be dis- not one heavy one—to eliminate 
to smooth all surface areas.  - assembled to apply new glue. runs or an uneven finish. 


Apply small amount of glue to each For structural cracks, it's usually best Thin elements such as back spindles 
joint. Wipe away any excess with a rag to complete the break—carefully. Glue must be well anchored, Remove and 
moistened with warm water. the two pieces back together. glue each one separately. 


Clamp all glued components together 
and let dry for at least an hour—pref- 
erably overnight to ensure bond. 


Smooth out dents and small cracks with — B9 E ma _ Last step: paint or stain. For grain effect 
putty—walnut, mahogany, white, or nat- — 5 zn WEE T. Y while staining, apply with rag, then 
ural, depending on the wood. a owr fo ` stroke with a steel-wool pad. 
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Only 8mg.tar. 


Taste so good you wont believe they're lower 
in tar than all these brands: 
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OF MG. NIC LO MG NIC ОВ MG. NIC ов MG NIC 16 MG. NIC H MG NIC 11 MG. NIC. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


SHOP TALK 


By RICHARD STEPLER 


The end—or a beginning 


January's issue saw the last in our 
series of six auto-maintenance quizzes 
prepared by experts at the National 
Institute for Automotive Service Excel- 
lence. NIASE is a non-profit corpora- 
tion that's been testing and certifying 
the competency of auto mechanics for 
over five years. As of January 1978, 
131,000 mechanics had gained certifi- 
cation in one or more of eight areas of 
specialization. Mechanics аге given 
written tests developed by Educational 
Testing Service of Princeton, N.J.—the 
same outfit that conducts  college- 
board exams. NIASE supplies technical 
experts from industry to work with ETS 
in preparing questions of a problem- 
solving and diagnostic nature—with 
few based strictly on theory. Interest- 
ingly, older, more experienced me- 
chanics consistently fare better on 
these tests than younger, often better- 
educated associates. (The tests are 
voluntary, and test fees are usually 
paid by the mechanic or his employer.) 

For our quizzes, PS chose questions 
we felt would be of most interest and 
help to the amateur mechanic who 
tackles (or would like to try) mainte- 
nance work on his own car. We asked 
NIASE to develop answers that ex- 
plained why in each case one diagno- 
sis was correct and the other (ог 
others) wrong. 

If you do full mechanical work, and 
scored well on our series (which began 
last March and .ran in alternate 
issues), you might want to try for 
certification yourself. The tests are 
offered twice a year in about 300 
cities. Cost is $10 registration, plus $7 
per test. For information, write NIASE 
at 1825 K St. N.W., Suite 515, Wash- 
ington, D.C. 20006. If you'd like to bone 
up on typical questions, or just want to 
try your hand at more NIASE tests, a 
book of them has just been published: 
Guide to the Automobile Mechanic 
Certification Examination, by James G. 
Hughes. It’s $12.95 from Reston Pub- 
lishing Co., Reston, Va. 22090. 


Easy-reading mortgages 


Good news for prospective home 
buyers: Your mortgage may actually be 
readable! A law that went into effect 
November 1 in New York State 
requires plain-language consumer con- 
tracts, and similar legislation is pend- 
ing in other states. Since simplified 
documents are now required, the Fed- 
eral National Mortgage Assn. (FNMA, 
or Fanny Mae as the agency is famil- 
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iarly known) has rewritten its standard 
mortgage documents to comply. And 
since FNMA's documents are broadly 
used by lenders, plain-language mort- 
gages may soon spread across the 
country—doubtless resisted by those 
lawyers who make their careers as 
interpreters of jargon too arcane for us 
commoners. 


Triple-wall chimney ban 


The article in our October issue on 
minimizing creosote buildup recom- 
mended against use of thermal-siphon 
(triple-wall) chimney pipe for wood 
fires. We now learn that several states 
are following Vermont's lead in ban- 
ning such use. By cooling exhaust 
gases, such pipes accelerate creosote 
deposit and increase the risk of. a 
chimney fire. If you're erecting a metal 
chimney, stick to the solid-insulation- 


between-double-walls type (Metalbes- 
tos, Pro-Jet, Heatilator). 
Woodworking catalogs 

Two more essentials for your shop 


reference  shelf—probably the most 
handsome  tools-and-supplies catalogs 
published. They're both about 3100 
pages, full of color photos, and both 
cost $1, The first—from Garrett Wade, 
302 Fifth Ave. New York, N.Y. 
10001—concentrates on fine hand 
tools (the only power equipment shown 
is the costly Swiss INCA line; if that's 
your interest, ask for the separate 
power-too| book). Then there's the 
Winter ‘79 tool catalog from Wood- 
craft Supply Corp., 313 Montvale Ave., 
Woburn, Mass. 01801, which aiso in- 
cludes plans (for furniture, a hand loom, 
a cider press) and parts for pepper mills, 
weather stations, and clocks. Wood- 
craft makes a special offer to PS read- 
ers: Tell them you read about it in 
Shop Talk and they'll send you the 
catalog free. 


Recycling wastes 


"We're all so wasteful," says reader 
Roy Spence of Mountainview, Calif. 
"We throw away our shop sawdust, 
the oil we drain from our cars, and our 
cardboard milk cartons. | combine the 
three to solve disposal problems—and 
trim a bit off my heating bill to boot.” 
Spence fills the cartons with the 
sawdust (and small wood chips), tapped 
down solid, then pours in drain oil. 
He lets the cartons stand until the oil 
is absorbed, then pours in more, until 
the sawdust is saturated. When he 


staples the top shut, he has a two-to- 
three-hour fireplace log. Easy starting. 
too: The carton's wax ignites first; this 
lights the oil, which burns the wood. | 
haven't tried it; I’m only reporting. 


Night thermostat setback 


Charles Bullock of Carrier Corp. had a 
surprising announcement for this year's 
annual meeting of ASHRAE: "For heat- 
pump homes, a night setback of the 
thermostat can be an energy-waster.”’ 
We'd never heard heat pumps put in a 
different category from other home 
powerplants in this respect, and as- 
sumed that the night setback that's 
become standard in all energy-con- 
scious homes applied to pumps, too. 

Bullock explained that when a win- 
ter temperature hovers around the 
balance point of the pump (that's the 
point at which the electric-resistance 
element kicks on because the pump 
can't meet the demand for heat on its 
own) a setback will cause a needless 
electrical drain—especially in the morn- 
ing, when the pump is straining to 
boost the house temperature back up 
to its daytime setting. Bullock's advice 
to heat-pump owners: "Set your ther- 
mostat at 68 degrees F and leave it.” 

Of course, if the outdoor tempera- 
ture is more than 15 degrees below the 
balance point—so that controls will 
call for resistance heat anyway—a 
night setback could ease the load; and 
if the outside temperature is far above 
the balance point, a setback could 
save money. But the homeowner would 
have to be making regular compari- 
sons. Manufacturers of pumps are 
working on sensitive controls to moni- 
tor both outdoor and indoor tempera- 
tures and automatically signal the most 
efficient setting. But these won't be on 
pumps before 1980. 


Your deadline is March 1st 


Rules and an entry coupon for our third 
annual plywood-projects competition 
appear in this issue. In last month's 
PS, we gave details on how to buy 
the right plywood for any job you're 
tackling. For more data on plywood, 
write American Plywood Assn., Box 
2277, Tacoma, Wash. 98401, for "The 
Plywood How-To Book” (Form V605, 
$1) or "The Plywood Encyclopedia" 
(Form X505, $1). APA has also just up- 
dated "Stains and Paints on Plywood” 
(Form B407A, 50€). We've had queries 
from Canadian readers who can't buy 
APA-stamped panels in their area. Sor- 
ry—the stamp must be reproduced on the 
entry coupon for the project to qualify. 

The success of our plywood contest 
has led many manufacturers and asso- 
ciations to propose a similar project 
competition. That's been the problem: 
The proposals have been similar, and 
would dilute the force of our original 
contest. But we've just agreed to 
cosponsor one other competition that 
will focus on projects and materials of 
a completely different type. Watch 
April's Home Improvement issue for 
details on how to enter. 


v 
LAST TIME OFFERED 
IN THIS MAGAZINE е 
AT THE OLD 1976 


м Ф ¥ di 
Ni О і | ! C i PRICE OF $9.95 + .50 S&H 


OUR NEW PRICE WILL BE $12.95 + $1.00 S & H 
WE HAVE NOT RAISED OUR PRICES SINCE 1976, BUT EVERYONE SUPPLYING US HAS: 
• Postage UP 6596  * Stainless UP 65% e Aluminum UP 6096 
BP ° Labor UP 30% • Delrin UP 40%  * Advertising UP31% @ 


We stocked up heavily on materials in 1976. These stocks are now about gone. 


STOP DRIPPING FAUCETS 
FOREVER 


„чиш Stainless Steel EEE 


Guaranteed to work on any conventional faucet or we'll refund every penny. 


Guaranteed to last the life of your faucet . . . carries a no time-limit money back guarantee. 


If you want to permanently stop a leaking faucet, just changing the washer is not the answer (ask any plumber). 
Conventional faucet valve seats are made from brass and will corrode, pit and wear out. This is the cause of 90% 
Of all faucet leaks! Replacing the washer may work temporarily, but only until it is again chewed up by the bad 
valve seat. With over 100 different sizes and thread combinations, replacing the valve seat can be both difficult 
and expensive — and you still end up with à brass seat — only to start the corrosion cycle again. 


NO PLUMBER — NO SPECIAL TOOLS — МО SPECIAL SKILLS 


With our VULCAN UNIVERSAL FAUCET RESEATING KIT you can stop this sort of leak FOREVER. You get 
8 universal valve seats made of high grade surgical stainless steel — the same 304SL stainless steel used in atomic 
reactors and submarines. Because of their strength and resistance to corrosion, we offer a no-time-limit money f 
back guarantee. The installation tool which comes with the kit insures that the seats will fit perfectly any faucet 
that uses washers — because the Vulcan stainless seat mounts right in your old seat (you don't remove it), 


These seats come with 8 matching non-expanding universal mated washers made 


` UNSOLICITED TESTIMONIALS : as : | | 
of Delrin(& — a material so tough it is used in making gears. With these washers 


“Please еп те your ا‎ Muse Repair is deris mes toa меле = | vou also end the annoyance of old fashion rubber washers that swell and cut 
you guesse it — never returned. I used it in my home anc ave been completely Е : Е А r А d 

atatid. No lesks and it really’ helps in thé nighe. Jeep pescetully now Thank | off you hot water usually right in the middle of washing your hands or 

. you again for freedom from drips." G.D.W. San Antonio, TX during a shower. 
"| am more than pleased with both the method of installing and the results, HOW OUR KIT WORKS: A Delrin @ washer is universal. Does not 
This is the first time in three years | don't have either a leaking faucet or one ‚ | T с 
that swells ond cuts eff the Hot water LM.C. Moodbridgs; VA special hand tool cuts qroove in need to fill up washer holder. Does 
your old faucet seat, not need side support, 


“Please send me one dozen Vulcan Faucet repair seats and washers, with 
adhesive. You may like to know that | have installed 4 seats from the original 
kit and am very well-pleased and enthusiastic about your product." G.F.M. 
Sunnyvale, CA 
“This item, | have been searching for, for at least twenty years." A.A.S, 
Cleveland, OH 
"Your prompt revised instructions saved the day. Works fine! Will be happy to 
recommend your product to handyman friends and acquaintances.” N.S.D. 
Montpelier, VT 


"Some time ago | ordered two of your Universal Faucet Repair Kits and people 
thought they were so great | have exactly NONE! I'd appreciate it if you'd 
forward me another kit . . . You've a wonderful item and everybody should 
have one to conserve water if for no other reason." H.H.F. Hillsdale, MI —— < : 

“I have been using your universal faucet repair kit, and am amazed at the | Surgical stainless steel seat held in groove with space age adhesive sealant. 
restoration of old faucets. | am in need of additional seat and washer sets. 

Please find enclosed check for 12 additional sets.” H.W., Apt. Hs. Мог. | If you follow the simple do-it-yourself illustrated instructions that are in- 


Seattle, WA cluded with your kit, you can hardly go wrong. You can repair any standard 


"Several years ago | supplied all the faucsts in my house with your seats and faucet that uses a washer and seat — no matter what brand or age. 
washers and, | am glad to say, | have not had a drip since. Now, | have some 


other faucets to take care of and as | still have your tool all | need аге some| THE VULCAN KIT CONTAINS: 8 stainless seats, 8 mated Delrin(B) washers, 
— е ае. ! am enclosing my check for an additional dozen| installation tool, adhesive sealant, illustrated instructions and ап Unconditional 
ne, з. iri ae ae DES M ge No-time-limit Money Back Guarantee. The price of the kit — enough to repair 
Latics = ES ^| 8 single faucets is only $9.95 + .50 S&H Vulcan Mfg. Co., Box 33, Dept. 
PS 79 Grand Valley, Colorado 81635 

| ——MÉ——————————— m ^ MAI L THIS NO- RISK COUPON TODAY nmmmmmmmummumumuaumumumammamumERRBREEHRENEENRENE 


Order today at the old price -$9.95 + .50 S&H for your future needs. e Kits mailed same day order received. 


Please rush: 


О Vulcan Reseating Kit — Includes 8 stainless seats, 8 VULCAN MFG. CO., Box 33, Dept. PS 79, Grand Valley, CO 81635 
` Delrin $ washers, 1 tube adhesive, illustrated instruc- 


- tions — $9.95 + 50 S&H = $11.45 Total Enclosed $.. ^ | .| сһеск or money order, Charge to my: 
Vulcan Reseating Kit — includes 8 stainless seats, 8 — 
Delrin ® washers, 1 tube adhesive, illustrated instruc- [| pem MASTER CHARGE a wm BANKAMERICARD 
tions PLUS 6 extra stainless seats, 6 Delrin ® washers, Full Card No... ... |. ЁЕхрігапоп Date 
1 tube adhesive — $12.70 + .50 S&H = $13.20 Total Canadian Customers Add Extra $.50 P&H to rates at left. 
[1 Vulcan Reseating Kit — Includes 8 stainless seats, 8 Other Non-U.S. Customers Add extra $1.00 to rates at left. 


Delrin ® washers, 1 tube adhesive, illustrated instruc- NAME 

tions PLUS 12 extra stainless seats, 12 Delrin® 

washers, 2 tubes adhesive $14.90 + .50 S&H = $15.40 ADDRESS 
L] Stainless seats with matching Delrin * washers, 2 tubes | 

adhesive — $4.95 + .50 S&H = $5.45 Total CITY STATE — ZIP. 


= | understand that my money will be immediately refunded ATTENTION: Apt, House Managers, Plumbers, Motel & Hotel Men: Send us 
s if | am not 100% satisfied with the kit. a couple of old seats; we'll mount two Vulcan seats FREE as a demonstration. 
a Se Used in Thousands of U.S. Homes & Businesses === 2282 Pe See eee eee ee eee ee eee 


If you have dry lips or sore 
lips, you need Blistex, the 
medicated ointment in the 
tube. Blistex soothes and 
softens cracked, chapped 
lips, no matter what makes 
your lips that way! It's also 
great to help heal fever 
blisters and cold sores. 


Now you can get comforting, temporary 


relief from canker sores and denture irmita- 
tions with soothing Kank-A. Kank-A is effec- 
tive because it acts as a , 
protective covering that 
prevents more irritation 
from food and saliva. So 
soothing Kank-A gives 
you real relief while it 
lets Nature heal your 
sore mouth! At your 
favorite drug store. 


From the makers of Blistex, Oak Brook, IL 60591 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York. N.Y. 10017 


By RAY HILL 


. We'll pay you $25 


if we use it. lf two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Brake pads can be spread with a screwdriver 


When replacing brake pads, before you 
remove the old ones, insert a screw- 
driver between them and pry them 
apart as far as you can, Now when you 
put the new pads in the caliper they'll 
be far enough apart to slip down over 
the rotor. Because you're discarding 
the old pads, it doesn't matter if the 


Removing Vega oil plug 


If you have a Vega and have tried to 
add a quart of oil to the engine, you 
know how difficult it can be to remove 
the hard rubber-like oil-fill plug from 
the valve. cover. At the very least you 
need a Herculean grip, and sometimes 
this isn't even enough. An easy way is 
with a pair of pliers. Just grip the 
flange around the top of the plug; rock 
it back and forth while pulling outward, 
and the plug is easily removed. 


screwdriver scratches them. After the 
job is done, and you're ready to drive 
the car, pump the brake pedal several 
times until the pads are pushed back 
to their proper operating position and 
you have normal pedal height. Other- 
wise you'll have no brakes the first 
time you depress the pedal. 


A hole in the bottom 


When using a combination spout/oil- 
can cover (available at some auto- 
supply stores, auto-parts departments, 
and motorcycle shops), making several 
holes in the top of the can will allow 
the oil to flow out more quickly. To 
really empty the can fast, after tilting 
it up, put a hole in the bottom of it. The 
oil then empties out almost instantan- 
eously. Don't do this, of course, unless 
you ll need the whole quart. 


BRING PIPE TOGETHER 


T <= 


Exhaust repair 

A temporary fix for a rusted-in-two 
exhaust pipe can sometimes be made 
by cutting a tin can as indicated, wrap- 
ping it around the break, and clamping 
both ends of the pipe in the can. Then 
wrap with duct tape or press a liberal 
amount of aluminum foil around the 
repair and secure it with wire. 


Driving tip 


What do you do if you have "''helper'' 
chains on and are slowly sliding down 
a glare-ice hill out of control? Put the 
transmission in reverse and accelerate 
moderately. This will stop forward 
movement. Continue accelerating and 
you can back up the hill to safety, or 
over to the side of the road, where 
there may be no ice and you can plant 
your two outside wheels for traction 
in order to go slowly down the hill. 


Bc o os sets up anywhere! 


STAR 
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With the ASTROSCAN" 2001 


A telescope light -years The Astroscan 2001 takes you to other worlds... 


into the future, Edmund 
Astroscan™ 2001 
uncomplicates 
Astronomy ... 

and brings the price 
down to Earth! 


Explore the moon and stars. Probe 
spiraling galaxies and awesome nebu- 


lae. Track fiery comets across the sky. 


And then come down to Earth. 


. Watch a robin feeding her young. 
А sailboat gliding across a bay. 
Climbers conquering a distant peak. 


The Edmund Scientific Astroscan 
2001 is the first precision Newtonian 
telescope that's built to go where you 
go; that's ready when you're ready. 


it's a lightweight, 4% inch, f/4 Rich 
Field telescope engineered inside a 
sphere to maximize portability, ease of 
use and your viewing pleasure. 


And it's the first astronomical and 
terrestrial telescope with a down-to- 
earth price. 

— For complete details on Astroscan 
2001 and its accessories, send coupon 
today for your FREE A 


Edmund Scientific 
catalog! 


Only 16995 


— "Unique, lightweight 
c aluminum base . . 


Dept. N-04, Edscorp Bldg. 
Barrington, New Jersey 08007 


I Pleaserush me your FREE Catalog 
NAME — 
ADDRESS 
CITY. — 

m STATE 


No. 105 


and brings your own 
world a bit closer. 


Eu ف‎ 


Astroscan goes where you go. 
Set it up in seconds... 
outdoors, indoors, anywhere. 


Optional Barlow Lenses 
let you boost power 
from 16X up to 48X. 


Optional Image 
Erector flips 
image to give 
you upright E. 
terrestrial 
VIEWS, 


j Кз wan 


Clip t this coupon 
and mail to: 


= 


EDMUND 
SCIENTIFIC CO. 


_____ Р ____ 
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Taper-culting јо 


for your Table saw 


By JOHN A. HAASE 


A simple jig can improve your 
accuracy on long tapers. It’s made 
from standard materials. All wood 
members are easily cut on your 
table saw, and metal parts are 
formed from stock by drilling, cut- 
ting, and tapping. 

The jig is basically a triangle 
with one adjustable edge opposite a 
fixed pivot (see photo and diagram 
below). The pivot and blade re- 
main parallel. Your work is sup- 
ported by the adjustable metal 
strip that can be set at any angle 
between zero and 30 degrees. 


| en lu lä 
DRILL ме 2E a ip ris 
TAP IO-24 = 2 & 
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Dimensions are not critical, with 
one exception—the width of the saw 
kerf at each end. These slots should 
accept the 14-inch metal strips for 
a close fit at hinges and clamp. The 
simple pivot was chosen in prefer- 
ence to a standard butt hinge since 
the latter has excessive play due to 
the short leaves in a width this nar- 
row. 

The fence end of the adjustable 
strip is drilled and held by a !4- 
inch rod, for freedom to rotate as 
the angle changes. The open kerf is 
restricted by a thumbscrew that 
presses against the strip. Both 
thumbscrew and rod can be 


NCE 
SIDE GUIDE 


HARDBOARD 
FACI iz" SEINEN 


ANGLE SETTING STRIP 


Iz IN. FOR: O-22* 


16 16 
SLOT FOR SLIDING FOR WD.SCR. 


STOP BLOCK 


inserted from either side. This 
symmetry allows flipping the jig 
180 degrees. 

The U-shaped clamping bracket 
secures the adjustable edge strip 
and is more than sufficient to 
support the thumbscrew. 

A T-slot is formed by gluing 
hardboard strips over a long groove 
on the outside leg. Aliphatic resin 
glue makes a strong bond. The 
inside slider is l5-inch-square bar 
stock and the outside a short piece 
of 34-inch angle iron drawn togeth- 
er by a 10-24 screw. This arrange- 
ment will locate most lumber with 
square ends, or a special clamp 
could replace the angle iron. 

When slotting the ends, make 
certain that mating faces are refer- 
enced to the same surface. If not, 
the jig will wobble. You may wish 
to make both slots before ripping 
the 2x4. 

Prepare the hinge strip to the 
dimensions shown and seat it firm- 
ly against the hinge end, kerf 
bottom (fence sidepiece). Allow 
1/16-inch recess from the fence 
(sliding) surface. Now clamp, lo- 
cate, and drill the entire assembly 
with a 14-inch twist drill through 
wood and metal. Drive in a 14-inch 
pin and the strip will be firmly 
anchored. 

Finish the hinge as follows: In- 
sert the hinge strip into its mating 
kerf, T-slot facing out; separate 
both pieces by a strip of 14-inch- 
thick material (plywood is fine); 
clamp this assembly, dril as be- 
fore, and drive in a similar pin 
which now forms the pivot. 05 


Jig rides fence to make taper cut on 
work held between adjustable stops 
(left). Pivoting leg clamps onto metal 
blade to hold angle setting. 


MATERIALS LIST 

1%” x V5" bar, 215" long 
34” angle iron, 3" long 
Vs" x 1" strip, 258" long 


A x 4 lumber, 27" long 


“dia. rod, 5" lon 
x Зд” strip, B" long 
9. x 34" strip, 6"-18" long (opt.) 
"x Эв” hardboard, 24" long (2) 
10- 24 x 1" thumbscrew (1) 
10-24 x 34" RH machine screw (2) 


& IN. FOR O= те 


DRILL N*2& 
TAP 10- 24 


CLAMP BRACKET 


DRILL а сз 


Own the World's most perfect watch... 


The only “PURE-SOLAR” timepiece in existence. Guaranteed to outperform 
any watch sold today ...or costs you nothing! 


ОКЫР td tole eta аА ЛЕН К 
bee gett en dace 


The Sunwatch...never needs batteries 


сос 


per month... virtually indestructible, beautifully styled 
sport/dress watch. 


An engineering/ design breakthrough in space-age 
timekeeping technology ... that now makes all other 
watches obsolete: W 100% sun-powered, no batteries 
that need replacing. W Clearly visible by day or night. 
Bi Unique side-window view, simplifies reading. W Built- 
in computer calendar — no need to ever re-set the watch 
(Not even in 31-day months and leap years!) ll Unpreced- 
ented accuracy — you program the Sunwatch's computer 
to stay accurate within 1-second per month! 


A“State-Of-The-Art” timepiece that combines solar 
age energy efficiency with a unique feeling of 
futuristic elegance and beauty. 10 years ago the 
ounwatch was an idea, years ahead of its time, on the 
drawing board of Roger Riehl, a noted expert in solar 
energy, integrated circuitry, and computer chip technology. 
As a result of these years of costly and extensive 
research, Mr. Riehl's dream of a perfect watch has been 
realized, and this is now available through the Starshine 
Group, a California-based marketing organization specializ- 
ing in unique, innovative products. 

The objective in producing the Sunwatch was to 
put an end to all the difficulties other watches 
creata. For instance, with the Sunwatch you will never 
have to worry about accuracy again. For the rest of your 
life, you will know you are on time — almost to the 
second! You will also never again stop to check the time 
only to find that your watch batteries are dead. The 
sunwatch powered by stored light energy, never needs a 
battery replacement. | 


Another Important feature is that you don't have to 
strain your eyes to read the numbers in bright sun 
or dark rooms as with other digital and conventional 
watches. The Sunwatch has 4 bullt-in varying light 
intensities which automatically adjust to the immediate 
light conditions, making it easy to read at all times, day 
or night. These necessities of correct timekeeping are 
now possible for the first time with this remarkable 
achievement in watch design. 


Technical Data & Special Features: 


B Tiny silicon solar power cells are the incredible 
power source; they are constantly being energized from 
natural sunlight or even an ordinary light bulb while you 
are wearing your watch. The watch operates on this 
stored light energy and will work even after being kept in 
a drawer or suitcase for several days . However, should 
storage in darkness for a long period result in the watch 
losing its charge, a few hours in the sun (or overnight 
under a lamp) will charge it back up to normal (Note: if 
this happens and the watch display loses its charge due 
to a long period of darkness, the internal operation 
continues on keeping the same accurate time. Therefore 
upon re-charging the watch, the display readout will 
show the correct, up-to-date time, just as if the watch 


had never lost its charge. This is because the display 
will automatically shut off at low charge levels, leaving 
enough energy to continue the internal time-keeping 
functions). 

ШП No Resetting Needed Until 2100 A.D.! Thanks to 
its own specialized Micro-Gircult Computer, the 
ounwatch is electronically programmed to display the 
correct month and day with NO resetting for the next 123 
years! (Of course, in 2 or 3 seconds, you can easily 
change the time [or any other display] at your option, 
should you need to change time zones, etc.) 


Bi Permanently Sealed Lexan Module, protected by 
U.S. and Foreign Patents until 1992, encapsulates all 
energy cells, solar panels, quartz crystals, Computer- 
On-A-Chip, Readouts, etc. This hermetically-sealed watch 
module is also filled with a special gelatin which absorbs 
tremendous shock, making the Sunwatch virtually the 
Most Indestructible Watch Ever. 


E Completely Waterproof (You can safely suspend it 
in boiling water for 30 minutes!) It's because of the 
permanent lexan seal mentioned above. 


i Shock Resistant to 5000 G's (You can literally 
crash it into a rug-surfaced brick wall at 90 M.P.H. 
without noticeable effect!) 

Free Custom Engraving: At your request, each watch 


will be hand-engraved with your name (or any name you 
specify) to label and personalize it yours for a lifetime. 


Limited Warranty is Your Protection. The Sunwatch 
is covered by a 2 year limited warranty issued by Riehl 
Time Corporation (Manufacturer of the Synchronar 2100), 
and included with your watch. А copy of the warranty may 
also be obtained free of charge by writing to Starshine 
Group, 924 Anacapa St., Santa Barbara, Calif. 93101. 
This warranty gives you specific legal rights, and you 
may also have other rights which vary from state to 
state. 


Never Needs Batteries. Tiny silicon solar cells gather 


No Resetting — Ever. Micro circuit computer is program- 
med to display the correct month and day with no resetting 
until 2100 A.D. 


.. accurate to within 1 second 


Ш Temperature and Pressure Resistant Freeze 
sunwatch in a block of ice fora year or wear in 750 feet 
deep without damage.) 


Ш Natural Side-View Window lets you tell the time, 
day, and date without twisting your arm into an obvious, 
awkward position. 


li Continuous Seconds Display — Useful for pulse- 
taking, stopwatch timing, etc. 


4 Different Readout Modes: Mode #1...Displays 
the time in hours and minutes (as shown). Mode #2... Dis- 
plays the month and day in numerical form (i.e., 3:13 for 
March 13). Mode #3...Displays the day of the week 
(alpha form) and the seconds counting off (i.e., TU: 48 for 
Tuesday, and 48 seconds after the minute display in 
Mode #1.) Mode #4... Displays the leap year status, 
and the programmable speed calibration setting that the 
watch is currently set at. (i.e., 23:45. The first digit "2" 
means that this current year is 2 years after the most 
recent leap year. The next 3 digits tell you that your 
ounwatch is operating at a speed setting of 3:45. This 
setting can be changed by you in just seconds to anywhere 
between a range of 0:00 to 7:77. This allows you to 
adjust your watch speed to compensate for local climatic 
and magnetic conditions, etc. After a little experimentation 
you will soon find the proper setting to keep your Sunwatch 
accurate to within an unprecedented one second per 
month. (That's 5 times better than the latest Quartz 
Accutron!) 


The exciting Sunwatch offers split-second accuracy 
based on solar energy and advanced design features, all 
packaged in a striking, contemporary styled timepiece 
that is virtually indestructible even under the most severe 
conditions. The Perfect Watch of a lifetime for Business 
People, Professionals, Teachers, Athletes, etc. 


The Philosophy behind the Watch and this advertisement... Our 
objective is to acquaint you in a straight-forward manner, with the 
honest facts and features of a timepiece that we (and several 
thousand current Sunwatch owners) genuinely believe to be the 
most advanced, most practical watch in production today. We have 
attempted to tell you as much as possible about the Sunwatch 
because we know it sometimes can be difficult to make an intelligent 
purchasing decision of this importance, from just a few words and · 
pictures. 


Should you decide to try wearing and using one, we will engrave your 
name on it at no charge, and send it to you by United Parcel Service 
(or USPS if UPS doesn't service your area). You then have 2 weeks to 
literally "try it on for size" and see for yourself how incredible this 
watch actually is. If you decide you don't care to keep it for any 
reason, you can return it to us (within 2 weeks of receipt) fora prompt 
refund. or a credit to your charge card. 


Credit Card Orders Call Toll Free 1-800-235-6945, 
ext. 1045. Calif. Residents Call:805-966-7187. 

Note: Thousands of earlier models of this "pure- solar" timepiece 
have been sold nationwide for as high as $500 or more. 
Recent cost reductions in certain components now make the 
watch much more affordable (see coupon below) and one of 


‘the best timekeeping Investments you can make today. 


Starshine Group. 


924 Anacapa 5t., Dept. 639, Santa Barbara, CA 93101 


L] Please rush me Sunwatch(s) in smart, slimly-styled 
stainless steel — for only $129.95 each. | will wear the watch for 15 
days; then if not completely satisfied may return it for a full refund. 
Please add $3.95 per watch shipping & insurance. 


[ ] Please send me Sunwatchis), gold plated with matching 
band — only $159.95 each. If not completely satisfied, return it for a 
full refund. Please add $3.95 per watch shipping and insurance, 


Check or Money Order (Calif. residents 


Enclosed is $ 
add 696 sales tax). 


LI American Express CO VISA (BankAmericard) 
O Master Charge Ll Diner s Club О Carte Blanche 


M.C. Bank # 
Exp. Date 


Credit Card # 

Issue Date 

Signature 

Name to be engraved 
Name 

Address — 
City/State/ Zip 
* 1978 Starshine Inc. 


r-- Power Compressor ~~ 


From used auto parts to electric power. Here's an 
automotive air conditioner compressor made into a steam 
engine that's shown here pulling an alternator. It's easy to 
build because most of the parts are already finished, you 
only have to build a valve mechanism. Of course, the 
compressor engine could be used to power a boat or a 
bicycle if you don't want electric power. it's a typical | 
project described in Popular Machining, the 
magazine for the amateur machinist. Did you miss it? 
We've reprinted the article, along with complete working | 
drawings just for new subscribers. Only $10 for the | 
reprint, drawings and a year's subscription with Your 
Satisfaction Guaranteed — Check, M.0., VISA, Master 


Charge. Caldwell 603.509 E Davis oN 


Industries Luling, Texas 78648 
da ج‎ 


eee 
No doubt about й. ™ 5; 
"E Good tools make | 
the job easier. They 
save time. Best of all, 
they save energy (yours). 
How can you be sure 
you're getting a good tool? 
Look at the name. A name that 
says, here's a tool drop forged of 
highest grade steel. Precision 
machined. Properly heat treated. 
Beautifully finished. A name that says, 
here's quality in every detail (at no 
premium in price). CHANNELLOCK. 
Be sure that name is on the handle. 


CHANNELLOCK, INC. - Meadville, Pennsylvania 16335 


Meet The Rest Of The Family. Send For Free Catalog. 
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Exotic new batteries 
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Although aluminum has been at- 
tractive because of its low cost and 
noncritical nature, previous efforts 
to use it in a cell were frustrating. 
The cell either went dead quickly 
or destroyed itself. Now, new al- 
loys from Olin Matheson and Rey- 
nolds Aluminum seem to correct 
these problems, although just how 
is not well understood. Dr. Littauer 
reports cell efficiencies near 100 
percent at cell temperatures of 
about 120 degrees F. The electro- 
lyte is a 10-30-percent solution of 
potassium hydroxide with certain 
additives. 

In use, the aluminum plates in 
the cell are totally consumed be- 
fore new plates are installed. The 
product of this reaction is an air- 
dried powder, tri-hydrated alumina 
hydrargillite, which can be recy- 
cled back to aluminum metal. Com- 
plicated? That’s a hallmark of 
these exotic future systems. 


Tennis-ball ions 


It’s certainly true of several oth- 
er new batteries based on a 
phenomenon called intercalation, 
which can be roughly pictured as 
wedging ions into a crystal-lattice 
atom structure like a tennis ball 
stuck in a wire fence backstop. One 
such battery, using a lithium nega- 
tive electrode and a titanium disul- 
fide positive electrode, has been 
successfully operated in a car by 
Exxon Research and Engineering of 
Linden, N.J. At present, the theo- 
retical specific energy is about 480 
Whr/kg, but the actual battery was 
designed to operate at 134 Whr/kg 
to keep temperatures and voltage 
variations reasonable. 

Although Exxon’s lithium/titan- 
ium disulfide battery operates at 
ambient temperature, it’s not an 
aqueous type. The electrolyte is an 
organic liquid—propylene carbon- 
ate and methyl acetate. 

As I looked at the intercalation 
storage of electrical particles and 
reviewed the literature on it, I real- 
ized that here was yet another new 
and remarkable approach to batter- 
ies, with strands leading to a num- 
ber of researchers, including Bell 
Telephone Labs, the University of 
British Columbia, and others re- 
ferred to but unnamed. Following 
every strand would require more 
time, travel, and interviews. The 
same is true of some of the varia- 
tions on the batteries I’ve touched 
on. I can only conclude that as the 
battery pot boils, the best ingre- 
dients will float to the top. 05] 
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what's really NEW 
in electronics? 


It's all in this latest 


ПЕАТАКІ 
CATALO 


and it's 
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These sophisticated products are 
| Sn to build kits. Illustrated step- 
 by-step instructions guideyou . . 
and detailed explanations help you 
. learn how the product works from 
the inside out. It's fun, easy and _ 
educational. _ 


E Have you seena real 
` computerized, digital 
. home weather station... - 
tc Ora precision electronic К 
. scale for your bathroom...or Mr : 
le advanced educational programs - onum 
-— thatletyoulearnelectronics — 

— — Or automotive maintenance at home...or a to- 
ay broadbanded amateur radio transceiver 
..or the world’s only programmable color TV 
With fully automatic antenna rotor? If you 

ыш send for a free Heathkit Catalog. 
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So send for your free catalog today. It’s the 
best way we know to find out what's. new in 
electronics and have fun doing it! 


You'll see nearly 400 unique electronic prod- | EM P 
ucts — the latest technology, the newest fea- y 
tures, the best values. The kinds of quality | c us а ^ 
; п ; : i ^ | HEATH 
products Heath Company has been offering ( Schlumberger g Heath Company, Dept. 016-502, Rey ر‎ 
for some 60 years! It's fascinating reading. But à ! 
м SN : Please send me my FREE Heathkit Catalog. 
: the excitement doesn't stop there. | | | | am not currently receiving catalogs. 
* 3 r MEE ا و‎ gg ج ج ج‎ 
^ P Send for your FREE Catalog g Today! B ou Leg اه‎ 
Heathkit products are сорда, sold and serviced. | City Sale 
coast-to-coast at Heathkit Electronic Centers (Units oa ШИРА р 
of Schlumberger Products Corporation). See the CL-678 


white pages of your phone book. 


Celestron 
| Quality Telescopes 


Upgrading your insulation 
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C90 Astro Telescope с М О УТУ b sheathing of the test sample, vari- 
е9: SW aA s M UN y Р i ous combinations can be compared. 
pi EEN a t Windows and doors can be built 


C90 Spotting Scope 


The Celestron 90 System 
The basic building block of the C90 
system is the 90mm aperture, f/11 
Maksutov-Cassegrain optical system. 
The optical system is identical in all 
three C90 versions. The C90 system 
combines mirrors and lenses to fold a 
long optical path (1000mm focal length) 
into a compact, lightweight, easy-to-use 
package. But there's more to the C90 
system than compactness and optical 
excellence. There's also an extensive 
line of visual and photographic 
accessories. 

As a result, the Celestron is a 
telephoto that’s a telescope and a 
telescope that’s a telephoto. 


Free 4 page brochure or send $2.00 for 
32-page full color catalog on how to 
select & use а Celestron tele- 
scope/telephoto lens. 


Celestron International, 2835 Columbia 
St., Box 3578-E, Torrance, Calif. 90503, 
U.S.A. Telephone: (213) 328-9560. 
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into samples to test their thermal 
efficiency. Compressed air can be 
fed into the cold box to simulate air 
infiltration. 

The second facility is brand new; 
calibration has just been com- 
pleted. It does much the same job 
in measuring vertical heat flow, 
and on an even larger scale. Com- 
plete floor or roof assemblies can 
be built over the below-grade pit, 
which represents the interior of the 
house. Weather conditions can be 
simulated within the giant test 
chamber (it measures 25-by-35-by- 
79 ft. and cost over $1 million). 

The Dept. of Commerce recently 
proposed criteria to accredit labs 
such as this one under the National 
Voluntary Laboratory Accredita- 
tion Program (NVLAP), “to en- 
courage manufacturers of thermal 
insulation to use the highest caliber 
of testing services." Manufacturers 
who want such accreditation for 
their labs will have to demonstrate 
proper use of the thermal test meth- 
ods of ASTM (American Society 
for Testing and Materials). In oth- 
er words, Commerce is admitting 
that, under federal supervision, in- 
sulation manufacturers are better 
qualified to set standards and check 
quality control than the govern- 
ment is. 

We don’t show a photo of the 
most impressive test facility. On a 
remote, windswept corner of this 
vast property, OCF technicians 
have erected a trio of identical 
three-bedroom ranch houses—each 
partly slab-on-grade, partly over 
crawl space, partly over excavated 
basement—built from the super- 
typical Herman York plan that the 
NAHB Insulation Manual still 
uses as the “representative dwell- 
ing” in its heat loss (and summer 
heat gain) examples. 

The trio makes an eerie sight out 
here, as if an ambitious (but not 
very creative) developer went bank- 
rupt, leaving these cookie-cutter 
homes in bleak isolation from any 
sense of community. The homes 
are sealed for a full year’s monitor- 
ing and won't be opened until win- 
ter’s end. 

Identical? In appearance only. 
The first house has no insulation— 
simply empty cavity walls and a 
bare attic floor. The second has six 
inches of fiberglass in the ceiling 

Continued 


Own this classic“ Roll-Top" 


Comes ESES I n ey 
fullyassenbled. |= = == 
as a partially 
assembled Кї. 


filing space, small draw- 


Worth at least : 
e е ers tor Stamps, etc., two 
double the Kit price Pullout writing suríaces, й 


of extras. Finished desk meas- 

eae 1 ures 54" wide, 26" deep, 45" high; desk height is 

when finished . 30". Ample center leg room is 242" wide, 26" high. 
The Kit is designed to make woodcrafting a 
joy. Superb oak pieces of the right thicknesses are 
pre-cut, sanded, and clearly marked to match the 
illustrated assembly guide provided. Complete 


with all hardware, drawer pulls, finish grade sand- 
paper, glue. No special tools or skills needed. 


Н: s the turn-of-the-century ‘‘Roll-Top”’ 
you've always wanted. A full size oak desk 
now yours at extraordinary savings...because 
you put it together yourself from pre-cut Kit parts. 


Roomy sectioned desk features classic pull- When finished, you'll possess a magnificent show- 
down roll top, pre-assembled at our factory for piece for your home or office—worth at least 
accurate fit and ease of construction. Center-guide twice what you paid for the Kit! Buen M. 
drawers on both sides open smoothly, provide the |, | eter к ы | | 


filing room you need. Roomy center drawer is 24” pymes MURDER GARA pa 
wide. Desk also features lots of ‘‘pigeon-hole’’ EREE INCLURIALOG 


| NS2/NS3 Б 
WOODCRAFT COLLECTION 
1400 North Fruitridge Ave. 
Вох 1174—NS2/NS3, Terre Haute, Ind. 47811 


Please send me postpaid Roll-Top Oak Desk Kit 


O Kit only (Allow a maximum of 4 weeks 
$449.00 717223 for shipment) 

L] Assembled and unfinished, (Allow a maximum of 90 days 
$679.00 721266 for shipment) 


Enclosed is my check, money order or Master Charge/Visa Number (please 
include expiration date) for $ 
N.Y., Iowa, Ind. residents please add applicable tax 


Print Name 


Address Apt. 


с ME MEN — 
i -12 О Please send my FREE Woodcraft Collection Color Catalog only. OB 


HEARTH-AID® 


No. 1 Selling Automatic | 


Fireplace 


Stainless Steel, electrically 
powered. No Tools for Instal- 
lation. 

Increases Heat Output 500% 


HEARTH-AIDon NEW 


_COOL AIR _ 


Same selling 

| features as 

| Hearth-Aid* 
with the 

| elegance and || J 
value of glass . 
doors. 


Ultimate in fireplace efficiency 


PIGGYBACK® 


Electrically powered 

heat circulator. 
Operates automat- 
ically. Works on 
any size flue. 


No Tools for 
Installation. 


For more information write or call: 
P. Wass. Dept. Ps Р. О. Box 658 
Brentwood, Tn. 37027 
Phone: (615) 395-4353 


164 | POPULAR SCIENCE 


пра! Cenge 


name 


city state 


No kidding. Speakerlab's salao took -— 
to write than some of our competitors have 
been in business. In fact, we created an industry 
by "building great kits so you can afford great 
speakers." © 


ur catalog is an invaluable 
manual of speaker function 
nd design. And, it will 
introduce you to the finest 
speaker kits made 
, anywhere...with the 
strongest money-back 
guarantee. Find out for 
yourself...FREE. FREE, 


e Dept.2-PS, 735 N. + Northlake Way 


Seattle, WA 98103 


A REALLY SMART INVESTMENT! 


THE CARGO COVER 


SECURESCARGÜ — ор vatna ıı ERÊ 
T ® COMPLETE gett GAS M a 


EASY TO REMOVE AND PUT BACK ON e 


THE CARGO COVER i 

Is engineered to give you many 

years of durable service in all types 

ol weather by combining the best properties of 

space-age plastic, aluminum, and steel. Aerodynamic styling reduces 
air turbulence and increases gas mileage. The cover is made from heavy 
gauge, high impact ABS-LS plastic. Although this material 15 tough ern- 
ough by itself, it is further reinforced by an aluminum rib tor further 
Structural strength. Steel arm braces automatically lock in place for 
easy loading and unloading and easily release for closing, THE CARGO 
COVER latches to the tailgate by means of steel draw catches and 
allows for positive locking and security of your cargo. Rain, dirt and 
dust 15 sealed out by the Neoprene weather stripping, Removal and 
replacement of the light weight cover (less than 45 105.) is made easy 
with the two one-foot wide aluminum slip hinges. Tools for the Do-It 
т пиг е! installation require use of a hammer, screw-driver, pliers, knife, 
and drills, THE CARGO COVER is available for the standard 8 and 6 
foot fleetside pickup trucks. Also available for the small trucks. 


ous Only $159.00* 


"Factory Direct, including Freight but 

subject to sales tax in Tennessee. Dealers | 

md retail price 5 $159 00 and | 

00 installation and local tax, Prices 
may vary from dealer to dealer, 


| For Placing an Order, Further Information, and/or Location 
of Local Dealer —Contact 


Lab Industries, Inc. 


Р. О. BOX 17182 — NASHVILLE, TENN. 37217 
Phone (515) 361-8629 
We accept Master Charge and Bank Americard 


that is. Mail the coupon now. 


ecakerlae 


Upgrading your insulation 


[Continued ] 


and three inches in the walls—the 
standard of well-built homes prior 
io the energy crisis, and still the 
HUD minimums for Ohio. The 
third is fully insulated to current 
beefed-up standards: R-19/38/19. 
In order to get those R-19 walls, 
one variation in construction had to 
be introduced: "They're framed 
with 2x6's. 

The homes are identically fin- 
ished and furnished inside; every 
room bristles with thermocouples 
and watt meters to measure tem- 
perature distribution and the pow- 
er requirements to maintain it at 
a preset standard. A nearby weath- 
er station charts the changing at- 
mospheric conditions to provide re- 
searchers with detailed correlation 
between weather and the thermal 
performance of each house. Elec- 
tric resistance heaters are used, but 
cooling, last summer, was done 
with chilled brine, for more exact 
measurement than would be possi- 
ble with air conditioners or heat 
pumps. There are four- to six-foot 
ground probes around each founda- 
tion to measure sub-grade heat 
loss; 900 instrumentation points in- 
side monitor air infiltration, attic 
heat buildup, heat loss and gain 
through windows. 

The data base—all filed on mag- 
netic tape—is so complex that it 
will take the center's vast computer 
system months to translate it into 
meaningful terms, after the pro- 
gram is completed. But once that's 
done, those terms will be definitive. 
It would be presumptuous indeed 
for any of us, including government 
regulatory agencies, to argue with 
such field-research readout. 

But surely somebody's peeked 
along the way? I asked Len Sten- 
ger, the project manager, if there 
had been any surprises thus far. He 
couldn't suppress a satisfied smile, 
so I suspect that OCF’s current 
insulation standards are proving to 
be right on target. 


To order the new NAHB manual: 


The 160-page /nsulation Manual (sec- 
ond edition) can be ordered from the 
Mineral Insulation Mfrs. Assn., 382 
Spingfield Ave., Summit, N.J. 07901, 
for $10—not a bad price considering 
the 1971 edition was about one fourth 
the thickness for $4. MIMA represents 
the producers of 75 percent of home 
insulation made in the U.S.; they'll 
also send you, for 30€, a booklet titled 
"How to Save Money by Insulating 
Your Home.” 


Know how to fix it...to tune it...to service it...to 
keep it running right, The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


f Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


meg 


"I kg 


TOTAL SERVICE MANUALS 


j ues : DOW 7118 FIAT 124 SPORT 66-75 for coupe & spider mdls |... sus ч а 
1 е «cant АНен = | 9640 FIAT 128 69.77 for all models inc SL & Rally oo. neces 8.95 
3643 MFA ROWED 32. EIN тезки е Tos 8742 FIAT 131 75.77 covers al Mirafiori models vu $9.95 
8677 АМС PACER 75-77 covers all models iusso. 88,95 | 1201 FIAT B50 64-74 all sedan, coupe & spider n mdis . nin $9.95 
0991 ARROW, PLYMOUTH 76-77 for all models... $8.95 | 0399 FIAT X1/9 73-77... at 
9404 ASPEN, DODGE 76-72 for ali models i 96.95 1073 FIESTA, FORD covers all models ee A NES gi" ا‎ ca L E 
8259 AUDI 100 70-76 for all models inc LOOLS . a A AY 58.95 0675 FIREBIRD covers all models—67-74 sese nnn 17.95 
1149 FORD 55-67 all inc Galaxie, LTD, Custom A wagons VET M ad Unis $9.95 
8749 AUDI FOX 73-78 covers all models |... —— $14,95 0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & WENS осе $6,935 
0316 AUSTIN AMERICA 58-71 covers all models |... $39,959 9369 FORD COURIER 72-77 covers all models imparted „а .38.95 
0846 AUSTIN HEALEY 100/4 reprint of factory manual .. — S $14,95 B205 FORD PICK-UPS 70-78 for all models to 3/4 tom .................... 94,95 
0843 AUSTIN HEALEY 100/6, 3000 56-68 all models... $9.95 8204 FORD VANS 66-77 Econoline, 100, 200, 300 mils ............$7.95 
0752 AUSTIN MARINA 71-75 sedan and GT models ........ а 99.95 
0379 BARRACUDA & ‘CUDA 65-72 all 6 А VB models... 95,95 9436 GRANADA, FORD 75-77 covers all models... $6.95 
8577 GREMLIN & HORNET 71-77 covers all 6 & VB models ............. $8.95 
0503 BLAZER, CHEV 55-77 for all 2 & 4 whl dr тїз sas. TIMERE $7.95 0644 HONDA 360, 600, 2— all models aaa $9.95 
1007 BMW 1600 66-73 covers all models нне 89.95 8095 HONDA ACCORD 76-77 |... m rmm t MÀ $9.95 
1008 BMW 1800 64-71 covers all models ....... iu. 99,95 8694 HONDA CIVIC, CIVIC CVCC 73-76 covers all models... $9.95 
1042 BMW 2000, 2002 56-76 covers all mdis i inc СА, CS, Тї. „. $9.95 9539 HORIZON, PLYMOUTH 1978 factory shop manual ....................#19.95 
9708 BMW 320 75-77 for all models inc 316 . ao, 89.95 
9760 BMW 2500, 2800, 3.0 all mdis inc Bavaria % £5. $10. 95 8206 INTERNATIONAL SCOUT 67-73 800, А, B, ll mds asses $7.95 
| 8565 INTERNATIONAL 62-75 tune & maintain all mds ....................... $6.95 
0978 BOBCAT, MERCURY covers all models thru 76 esu $7.75 1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,8,9 ........................ $9.95 
0504 BRONCO, FORD 66-77 ail 2 А 4 whl drive models |...................... $7.95 0924 JAGUAR 55-69 sdn mdis 2.4, 3.4, 3.8, 240, 340 .... vee 9.95 
0001 CADILLAC 61-63 factory shop manual ... give year. isses $10.95 1263 JAGUAR E-TYPE 61-72 for all 6-cyl models |... 919.95 
0727 CADILLAC 68-74 all models excpt EI Dorado аан $9.95 9612 JAGUAR E-TYPE V12 71-74 covers all models ............................ $9.95 
8629 CADILLAC 1976 factory shop manual _............ СЕЕ ДЕРИНЕ 514, 95 
8678 CAMARO 67-78 covers all 6 & VB models $8.95 9399 JAGUAR ХЈ6 68-77 covers all models... esee. 99,95 
9617 JAGUAR X112 72-77 for all models inc Daimler... $9.95 
9557 CAPRI 70-76 for all 2000, 2600, 2800 mals ............0 SEHER $8.95 4291 JAVELIN & AMX 68-71 covers all mdis inc. SST sess 98,95 
0379 CHALLENGER 70-72 covers all 6 and VB т .......................... $6.95 9769 JEEP 50-65 for 4 & 6 су! station wagon & pickup ...................914.95 
8331 CHARGER 67-70 for all models iac 500 & R/T 1. $5.95 8207 JEEP 66-74 Wagoneer, Cherokee, Commando. ............................ 97.99 
8212 CHARGER 71-75 covers all models .. a 1d p 9805 JEEP WAGONEER J-series with 230 ohe eng. sss $14.95 
0383 CHEVELLE 54-77 inc Monte Carlo, EI Camino - ннн 17 | 
0838 CHEVETTE 76-78 covers all models esses $8.95 9806 JEEP UNIVERSAL CJ-2A reprint factory manual .........................#@14.95 
0509 JEEP 53-76 for ali CJ-3, CJ-5, CI-b models assess $6.95 
0888 CHEVROLET 49-54 reprint of factory shop manat F $16.00 8856 JEEP FC150, 170 covers all front cab models. sss $14.95 
0870 CHEVROLET 68-77 for all full size models .. . 56.9 8739 JENSEN-HEALEY reprint of factory manual чолум колин E 
8187 CHEVY Il 62-77 covers all 5 & V8 models .. 1719 LANDROVER 1, 2 48-61 for all models .. $9.95 
1090 CHEVY LUV 72-77 covers all models. .. ER 1254 LANDROVER 59-76 covers 2, 2A, 3 gas & diesel models . eos 99,95 
8200 CHEVY PICK-UPS 70-78 all models to 3/4 ton неда اا‎ 
8201 CHEVY VANS 67-78 all models and GMC уап» _.......................... 1149 LINCOLN 55-70 covers all models. sse 09.95 
9773 LINCOLN 71-77 all models inc Versailles .. маанн TEE 
1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker .. a 09.95 8190 MATADOR, AMC 71-74 covers all Б & V8 models .. mm 
0020 CHRYSLER 75-77 factory manual ... give year vom 81995 0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. is 96.95 
9588 CITROEN ID, DS 67-73 for all mais 19, 20, 21 .. — ‘5. 8211 MAVERICK 72-77 covers all models . HR. ФЕБ ЕЎ 
8539 CITROEN 5M reprint of factory service manual . ннн: 18,95 0370 MAZDA RX2 70-73 covers sedan & coupe "HE Соору $9.95 
8264 COLT, DODGE 71-77 covers all models ...... — женин am 38.95 
9422 COMET 60-65 covers all models ........... ЖИ НЕЧИЕ үн EID $6.35 0371 MAZDA RX-3, 100 70-74 covers all models mM 7| 
0444 MAZDA 71-78 includes RX4, RAT & GLO sass MM sii $7.95 
8211 COMET 70-77 covers all models ... ышана PES 0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. т. smesne $7.95 
8212 CORONET, DODGE 71-75 covers all models .........—— $6.95 0593 MAZDA 808, 818 72-75 covers all models „................. — 09 
0477 CORVAIR 60-59 covers all models... essere 99.95 0573 MAZDA 1500, 1800 57-74 covers all models... .95 
0478 CORVETTE 57-64 covers all models... $7.35 1009 MERCEDES-BENZ 190 59. 68, B, C & 200 models .. mT) 95 
8429 CORVETTE 65-71 covers all models... seen EEE $3.95 
9481 CORVETTE 72-76 all 327, 350, 427, 454 models eens E EE $9.95 1027 MERCEDES-BENZ 57-67, 1905L, 190d, 300d, 600 aa. ыы n 95 
1746 MERCEDES-BENZ 220 59-65 covers all mdis |... 95 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger. sese. $9.95 9483 MERCEDES-BENZ 220 58-72 mils except Diesel. esses 35 95 
9440 DART & DEMON 65-72 covers all models s. 86,95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL esses 99.95 
8188 DART & DEMON 68-76 covers all models .................................._. 95.95 1748 MERCEDES-BENZ 250 65-68 covers all models ...... TEASE mn 29.95 
8065 DATSUN B210, 1200 68-76 covers all models... 8.95 9484 MERCEDES-BENZ 250 69-72 covers all models... $9.95 
1726 DATSUN 2402/260Z 70-74 covers all models... sess. 08.95 
8127 DATSUN 2607, 2807 75-77 covers all models, sees $8.95 9485 MERCEDES-BENZ 280 68-72 covers all models... 99.95 
| 0416 MERCEDES-BENZ V8, 280, 300, 350, 450 mls ......................... $8.95 
1551 DATSUN 510 68-73 covers all sdn & nau т. н 2 92.95 B439 MERCEDES-BENZ 58-76 tune-up all inc 240D ............................. 98.95 
9583 DATSUN 610 68-76 covers all models ............ me 8:99 1149 MERCURY 55-70 covers all models ooo... I en $@,06 
0935 DATSUN 710 73-77 covers all models |... — 58.95 9773 MERCURY 71-77 for all models ine Y Cougar. mL 
9472 DATSUN 73.-78&'includes РІО, 2005X & 810 models ...........„„.. $7.95 1105 MG ТА, TB, TC, TD, TF 36-55 . icu Lr САДЕ Ure ND ER 
1258 DATSUN 311 1600/2000 SPL & SRL models „а $9.95 
9297 DATSUN PICK-UP 68-77 all 521, 620, Li'l Hustler mals ........... $8.95 0858 MG MIDGET 58-77 covers all models .. шон UA | 


1145 DODGE 55.71 all inc Coronet, Monaco, Polar... 
0871 DODGE 72-77 for all Monaco & Polara models |... 
8208 DODGE RAMCHARGER 74-75 covers all models... 
8564 DODGE PICK-UP 65-75 service/maintain all 2-whl drive 
8371 DODGE PICK-UP 65.75 service/maintain all 4-whl drive 


1106 MGA, МОВ 55-58 covers all models i inc twin cam .. манча d ER 
1720 МОВ, MGBGT 69-77 all roadster & coupe models „н 
B396 MGC reprint of factory manual ................. ——— $19.95 
0917 MINI 53-75 covers ali models inc MiniCooper 1... 93.95 
9436 MONARCH, MERCURY 75-77 for all models зе... 98.95 


8203 DODGE VANS 67-77 all 100, 200, 300 та & Plym. . 1109 MORGAN 36-77 covers all 4-cyl models... $9.95 
5876 MUSTANG 6 55-72 covers 200 & 250 npn EUN ERAS ES 39.95 
8192 DUSTER 70-76 for all models inc. Scamp sannan НЕГЕ 44 96.95 0479 MUSTANG VB 65-73 covers all models. аннан 9 9,95 
8189 FAIRLANE 62-70 covers all models ........................... MITTERE „ч 96.95 8272 MUSTANG ll 74-76 covers all models нна #95 
9422 FALCON 60-63 covers all models |... nin $6.95 8187 NOVA 69-77 covers all 6 & VB models... era 171 LT 
9874 FALCON, FORD 6 64-70 covers all 6-cyl models ....... اا ا‎ ua $4.95 7107 OLDS CUTLASS 70-77 covers all inc 442 models „ана $6.95 
0480 FALCON, FORD V8 65-71 covers all VB models ............................ $4.95 
9776 FIAT 124 67.77 all inc sdn, sta wgn, TC, SPE ............................ $8.95 0678 OLDSMOBILE covers all models—55-74  ........ СВОР А 


REPAIR & SERVICE MANUALS 


-= 


0743 CHILTON AUTO REPAIR 72-79 for all American cars ..............$14.95 0789 ENGINE ا و ا‎ with latest ideas & swaps 
0985 CHILTON AUTO REPAIR 69-76 Reg. $12.95, Special usann $8.95 0541 
up SPACE Im ин 
| | IR 66 10.95, Special ............... à | жининин ШЕН 
1772 CHILTON AUTO REPAIR 65-72 Reg. $10.95, Seal —- $5.95 0959 AUTO RESTORATION GUIDE чі ever published .. 2E en) $14.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars... 517.95 0995 CAR INTERIOR RESTORATION useful for all cars ........................ $3.95 
0906 OLD CAR VALUE GUIDE latest edition |... cese КГ 
7125 AUTO AIR CONDITIONING. .. service & repair all sss 6.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars ........................ ti 
8726 TRANSISTOR IGNITION SYSTEMS covers тий иы is 95 1243 CHEVY, RACING THE SMALL BLOCK ... super performance ...... $5.95 
9622 HOW TO TUNE YOUR CAR good for all cars ............................... . $3.95 842] CHEVROLET RACING ENGINE how to БШМ.................................... $5.95 
8859 GM DIAGNOSIS MANUAL for all GN-built cars ....................... $4.95 rebuild uu Pi RA 95.95 
112 BANG MUTO REPAIR MAU эн N | SIAS CHEVY BAL BLOG to орын nnn ср 
1707 BASIC BODYWORK & PAINTING .........................._$393 | 9402 CORVETTE PARTS BOOK 53-72 every part, pics, #5 o. mu $2435 
ORVETTE MANCE t tests, тоге ............... 
1711 BASIC CARBURETORS & FUEL SYSTEMS ............................ T E EI oL ree tnt Sta duit eant Cr 
DU M ey eii moralium tin FES 0946 FORD SMALL BLOCK, How to rebuild... erc 55.95 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS ............ $3.95 0735 SUPERPOWER - turba & supercharging, fuel init... $5.95 
0680 BASIC AUTO TROUBLESHOOTING for all cars ............... ЭШАН $3.95 => t eese Him Es ET mE " = 
8359 BRAKE SERVICE GUIDE for repairing ali types & makes ...... . $5.95 8422 AUTO AERODINA NES engineering fundameniais te m is E 95 
5411 HOLLEY ll 4 bbl., tune & rebuild |... E i 8481 picture by picture ......... nnnm mn 
9652 ROCHESTER carbs, al Слана - ЕНЕРУ dd 8441 HOW TO MAKE YOUR CAR HANDLE street/track aee $7.95 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft. ................. $2.95 8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid .......... $7.95 
6354 SU CARBURETORS tune & rebuild all to 1975 .......................... 96.50 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid ......... $7.95 
9423 STROMBERG CD CARBS tune/rebuild all to 1976. нн 96.50 8050 LAWNMOWER service & fix all popular makes ............................ $4.95 
0734 WEBER DCOE overhaul manual . ROUEN ENTE TY n 0555 SNOWMOBILE MANUAL 70 makes, 300 mdis thru 1975 —..... $7.95 
9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc. ......... „515.00 
1153 WEBER CARBURETORS theory & design .. ie 9395 0135 MOPED SERVICE & REPAIR all makes & models ...................... = 56.95 
9803 WEBER CARBURETORS tuning & rebuilding FRE $3.95 
0827 AUTOMOTIVE REFINISHING best paint book yel... 95.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes |... $7.95 
8425 MINOR AUTO BODY REPAIR step by step how Ж $4.95 8006 WASHING MACHINES fix all makes & models. ess $4.95 
5104 AUTOBODY REPAIRING & REP NG... ће best... $8.95 8728 SOLAR HEATING & COOLING how to get it free s $4.95 
5106 GLASS FIBER AUTO BODY construction & repair a a $3.95 0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs ............... $1.95 
1071 CREATIVE CUSTOMIZING how to do-it like a pro... $6.95 0586 PRICE GUIDE, FOREIGN CARS latest ed, inc dealer costs . semaine $1.95 
8491 PRACTICAL ENGINE SWAPPING how to do it right 1. $5.95 0587 PRICE GUIDE, USED CARS latest edition .. ——— Ж ИЙ 


Name 
i -— ————— ————— ————— — — —— EB 


li PLEASE PRINT | 
fj NAME AND ADDRESS TOTAL 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


0008 OLDSMOBILE 75-77 factory тап... give year. usus. $16.98 
9539 OMNI, DODGE 1978 factory shop manual ......................-... 919.95 
1724 OPEL KADETT 62-73 1000, 1100, 1200 models .................. $99.95 
1752 OPEL KADETT 67-73, 1500, 1700, 1900 mdis ...................... . $9.95 
0859 OPEL 1900 MANTA 70-74 covers all coupe mdis .......... „о. ‚39.95 
8273 OPEL ТЕГІ covers all models imported женаз бышы EIAGEGPA نه سج ةه د‎ $9.95 
9589 OPEL GT 68-73 covers all 1900 models... itt 89.95 
9872 PEUGEOT 304 covers all models—70-73 sees men 93,95 
1546 PEUGEOT 404 60-75 covers all models. sse م‎ 99.95 
0876 PEUGEOT 504 68-74 includes diesel models... _$7 95 
7124 PEUGEOT 504 68-76 for ali gasoline models ............. کک‎ 95 
0482 PINTO 70-73 covers all models. sese PCT $6.95 
0883 PINTO 74-77 covers all 4 & V6 models SES E MEER ESEN TS ао $6.95 
1145 PLYMOUTH 55-71 all inc Belvedere, Fury, Satelite .................... $9.95 
0874 PLYMOUTH 72-76 Fury, МР, Gran, Suburban mdls smissu $6.95 
0676 PONTIAC 55-74 all inc Catina, B'ville, Vntura sea. uec. жаны $9.75 
0489 PONTIAC TEMPEST 68-73 all mals inc GTO, Le Mans cece. #6.95 
1650 PORSCHE 356 57-65 covers A, B & C models ................... ann $9.95 
8518 PORSCHE 911 65-73 for all models — —r—À m— „. 39.95 
8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera AEN s 89.95 
1530 PORSCHE 912 65-69 with 1582cc engine .............. н... $9.95 
9834 PORSCHE 914 70-76 all models inc 914/86 .......... sss $9.95 
0933 PORSCHE 924 76-78 RSE SEHNE ERERSEINEIAPIRRIHSIA вен B theses beg ben mini жака кыл "a $8.95 
8208 RAMCHARGER, TRAILDUSTER 74.75 all models ............... T $7.95 
8190 REBEL 57-70 covers all 6 & VB models |... $6.95 
0372 RENAULT 5 72-77 for all models inc Le Car sse . $9.95 
1224 RENAULT 8, 10 62-72 covers all models inc 1100 surani $9.95 
0645 RENAULT 15, 17 ail TL, TS тойе!в—71-76.............................. 9.95 
0395 ROADRUNNER & SATELLITE 68-73 all models ssn سس‎ T 
8650 ROLLS-ROYCE Silver Cloud, Bentley S, $2, Prieto Y: core 834.95 
1129 ROVER 2000 63-75 for all models inc 2200 .. анын LÀ .— 
9493 SAAB 95, 96 66-75 covers all VÀ models .......................... 2. 59.95 
1759 SAAB 99 59-71 covers all models... MEYER $9.95 
0750 SAAB 99 72.76 for all models ing ЕМ... аана „$9.95 
8440 SAAB 67-76 covers all models inc Sonnet sss ا‎ $8.95. 
1098 SPRITE 58-71 covers all Mk 1, 2, 3 А 4 models asas $9.95 
B058 SUBARU 70-77 covers all models Е і 
0853 SUNBEAM ALPINE 55-56 MKI, 2, 3.4 E бараг. EEE! $9.95 
0845 SUNBEAM TIGER reprint of factory shop manual once #14.95 
0489 TEMPEST, GTO, LE MANS 68-73 all models .................................. 96,95 
9773 THUNDERBIRD 71-77 covers all models. seen DS 
B189 TORINO 68-78 ali models inc Elite, Ranchero . nn t£ 
091? TOYOTA CELICA 70-77 covers all models imported ia sr E ln 
7127 TOYOTA COROLLA 68-74 for ali models ssu конен EM 58.95 
9812 TOYOTA COROLLA 75-77 all including 5-speed..............—......... .. 59.95 
7132 TOYOTA CORONA 68-76 covers all 4-c | models. — € ЙЭ 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl mdis. asses . 39.95 
0547 TOYOTA HI-LUX 68-77 covers all pick-up models | ........... АРЕНА, $8.95 
B524 TOYOTA LAND CRUISER 66-77 covers all models 1... $9.95 
0687 TRIUMPH STAG 70-74 aaa sss маанн нанынды A TA 
0861 TRIUMPH SPITFIRE 62- 68 covers all models. و‎ tet „$9.95 
1200 TRIUMPH SPITFIRE 69-77 covers all models a basses $9.95 
0862 TRIUMPH GT6 coupe 66-74 ...................... i MEN d 2 59,95 
0927 TRIUMPH TR2, ТЕЗ, TRA 52-67 for all models... 99.95 
0863 TRIUMPH TRS, TRG, 67-74 all mdls inc TR250 oo... ceca $3.95 
8593 TRIUMPH TRE 75-77 аиа acta $9.95 
8192 VALIANT 68-76 all тй inc Scamp, Signette sss. $6.95 
0557 VEGA 72-73 all 140 CID & GT 140 CID models . nece 88.95 
O884 VEGA 74-77 covers all models .. meres xpeehe pearsall bimra snna Ж ЙА 
9404 VOLARE, PLYMOUTH 76-78 for all models . ө 95.95 
1227 VOLKSWAGEN BEETLE 54-67 for all mdis inc KG. ENTERE $8.95 
B456 VOLKSWAGEN BEETLE 68-71 all mdls ing K-G п... $8.95 
7201 VOLKSWAGEN BEETLE 72-77 all mdls inc KG... $7.95 
6010 VOLKSWAGEN RABBIT 74-78 all inc Diesel eee 14,95 
8695 VOLKSWAGEN SCIROCCO 74-77 essere POTEET $9.95 
9716 VOLKSWAGEN BUS 54-70 for all models... RES V RE $9.95 
1125 VOLKSWAGEN BUS 71-76 for all models . ое 98.95 
0837 VOLKSWAGEN TYPE-3 52-73 squareback, fastback . NAMENS 99.95 
9639 VOLKSWAGEN 411 68-72 covers all E, L, LE mdls siinses 59.95 
9778 VOLKSWAGEN 412 71-73 covers all models |... $9.95 
B748 VOLKSWAGEN DASHER 74-78 covers all models |... 9514.95 
5444 VOLVO P1800 60-73 all models inc E & ES .................................. Hn 
1725 VOLVO 122 61-70 for all models inc GT sss 59.9 
4 VOLVO 142, 144, 145 66.74 for all models inc SAE ............. $9 th 
8517 VOLVO 164 68-75 all models inc fuel injection... $9.95 
3729 VOLVO 242, 244, 245 75-78 for all inc fuel inj wares 59.95 
8311 VOLVO 264, 265 75-78 for all inc fuel injection. „ао m $9.95 


LT 


CARBOOKS,INC. = e um 
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B city E] 
# state Zip I 

7]! enclose fuil payment phone orders (516) 676-40438 


Charge Books shipped to all parts U.$.A. & Canada. 


i O American Express О Visa a m 8 


Card 
number "gw 
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If you're a handy do-it-yourselfer, have the am- 
bition to work hard and desire enough to invest 
bene spare time, then Miles believes you have 

me wa YES, THE POWER TO BEAT 
INFLATION AND OWN YOUR OWN HOME BY 
BUILDING IT YOURSELF. | 

M Miles, you don't need a lot of Ыр 
i .Н you have determination to see the jo 

rough. 

Miles is the “do-it-yourself” housing expert. 
We've helped over 13,000 families turn their 
dream homes into reality in the past 30 years. 
We've found backing "do-it-yourseller's" is 
good business. 


THE MILES WAY Ky J 
e Liberal Credit — including No Вір A 
qup uite 
Low Monthly Payments while building. 4 


There's a representative near you. 
Phone: (612) 588-9700 


Miles Homes ' 


The Do-It-Yourseller's Friend i 


Cut Heat Bills 40% to 7096 | 
| With a 


i utrieb WASTE OIL HEATER 


| MODEL CTB-87 . 


PROVEN e SMOKELESS e ODORLESS 


Designed for: e Offices 

e Repair Shops e Garages 
e Service Stations e Industry 
e Warehouses e Farms 


Use any type waste oil and HEAT FOR FREE. For over 
10 years Europeans have been heating with waste oil 
and saving hundreds of dollars each year in fuel 
savings. 

Now available a completely U.S. manufactured unit. 
The CTB-87 is thermostatically controlled, generates 
87,000 BTU/HR on a little over one-half gallan of 
waste oil. EASY TO INSTALL!! - EASY TO OPERATE!! 
Available approximately December 15, 1978 a 
500,000 BTU Forced Air Furnace, fully patented by 
the U.S. Government. CALL OR WRITE TODAY! 


NATIONAL SALES OFFICE: 
LENAN ENTERPRISES INC. 
Р.О. BOX 94, MILTON, WIS. 53563 
DEALER INQUIRIES INVITED 


Ome... the 


», chance at owning your own home. 


A 


ur own 


T d = 
ii 1 


Miles way! 


e Name Brand, pre-cut building materials. 

e Personal service & home planning assistance. 
e Blueprints and step-by-step instructions. 

e Your land does not have to be fully paid for. 

e Build anywhere — city or country. 

e Assistance with foundation. 


Do some or all of the building yourself and your 
finished home wil! ba worth much more than 
what you paid lor il. 

Think about it. if you have Home Earning 
"ower, use it now. You will never get а better 


Mail coupon today for full details on 
how you can earn your own home...and 
start a better life. 


"Im LJ Send me your FREE Great Homes Idea Book M 


MILES HOMES, Dept. PS 
4500 Lyndale Ave. N., Minneapolis, Minn. 55412 j 


" 


, 


Name 


Address. Е ^| 
City. State Zip 
Phone(  ) i 


| plan to do Dall O part O none of the work. 


„й 


FREE В 
—for your greater success іп Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and triallesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, 111. 60616 


CHICAGO TECH/School for Builders Veterans 
Dept. P5-29 2000 S. Michigan Ave., Check 
Chicago, 1. 60616 Here [] 


| 

{ 

- Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 

obligation—no salesman will call. 

i 

{ 

1 


NAME: ———— " — 
oo ——————————————— 
CITY STATE ZIP 
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PS readers talk back 
[Continued from page 4] 


in the horizontal runs above and 
beyond the tank so as to be able to 
remove the tank lid and have access to 
the pump. And believe me, pumps have 
to be serviced! | 


Horace W. Newman 
Kensington, Calif. 
Richard Day replies: “What college 
did you attend? And where have you 
been since? Those costly, corrosive 
unions went out with metal pipe. Sure, 
if you want to make a federal project 
out of installing a sewage ejector, go 
ahead and use ‘em. We were illustrat- 
ing the way an up-to-date homeowner 
would want to make the installation, 
doing it alone. 

“Truth is, those sewage ejectors are 
built to be reliable; they're not glori- 
fied sump pumps. They'll run and run 
and run. And when one finally does 
need service, it's a big deal, anyway— 
like overhauling an auto engine. It's 
not something you'd expect to do on a 
Saturday afternoon. For one, you have 
all those sealed ejector crock bolts to 
take out. Handling the piping is the 
easiest part of the job. Simply saw 
through the discharge and vent pipes— 
it's easy, they're vinyl—and remove the 
ejector. Put-back is easier yet. Just in- 
stall solvent-weld couplings at the cut- 
off spots. Or use No-Hub clamp-type 
joints. Who needs unions! The idea is to 
save money and work using modern ma- 
terials. 

"As for those backup alarms, they 
probably use them at Fort Knox to 
protect what's left of the gold, but you 
sure don't need to waste all that 
money in your basement. Do you have 
backup alarms on your toilet or bath- 
tub? If the drains back up, you stop 
using 'em and fix 'em, right? Same 
with a sewage ejector.” 


AD-1's engines 


In the article concerning the AD-1 
oblique-wing research aircraft being 
constructed by Ames Industrial Corpo- 
ration [Oct. '78], the caption accom- 
panying the photograph on page 99 is 
slightly misleading. The TRS 18-046 
turbojet engines, which will be used on 
the AD-1, are FAA Type Certificated, 
man-rated aircraft engines. The only 
resemblance they bear to auxiliary 
power units used in business jets is 
their small size. 
Herbert A. Iversen 
Vice-President, General Manager 
Ames Industrial Corp., Bohemia, N.Y. 


Hydrogen peroxide and 
combustion m 


| feel it is necessary to comment on the 
first item in “Say, Smokey—"'(October 
"78). As one who has worked on the 
chemistry of solid rocket propellants 
and explosives for the past 19 years, | 
think that neither the answer nor the 
question shows a good understanding 

Continued 
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‘The best pocket knife 
around is an open and 


of combustion processes in general. All 
combustion follows a simple format: 
Fuel + oxidizer = combustion prod- 
ucts + energy. This is as true in explo- 
sions as it is in simple burning or with 
internal-combustion motors. 

It is therefore an error to identify 
hydrogen peroxide (H.0.) as a fuel. It 
is instead an oxidizer since it gives up 
its excess oxygen fairly readily. The 
liberated oxygen then reacts with any 
fuel that might be present. Hydrogen 
peroxide by itself could not be an effi- 
cient energy source to drive motors. It 
is true that hydrogen peroxide was 
used in the V-1 rocket, but as an oxi- 
dizer for the kerosene fuel. 

During the 25 years or so following 
WW Il, tremendous amounts of money 
and effort were expended in trying to 
overcome the problems associated 
with using hydrogen peroxide in rocket 
propulsion. Despite this effort, the 
material never did make it into big- 
scale usage. One problem that never 
was solved is the tendency of hydrogen 


100 Case pocket knives to 
almost part of you. So it choose from. With different 
should be the right style. numbers of blades, different 
And made to last a lifetime. blade styles and different 
Case has been making handles. One of them is the 


A pocket knife can be 


peroxide, under ordinary storage con- knives that last a lifetime for knife you want to carry. The world’s 
anae to dese Au ed nearly a century. And we Ask about Case pocket finest cutlery 
Tet ANO өлуйап. хива апи AMIE Pron- make them as tough and knives at your hardware or | 

lems are discussed at length in the 9 y W. R. Case & 


reliable today as we did specialty store. And ask 
years ago... putting more about our lock-blade and 
than 150 hand operations hunting knives too. An open 
into each knife. and shut Case is something 
There are more than to have in your pocket. 


“=. there's no better way 
to go motoring 
and pedaling too." 


Auto Editor, Popular Mechanics 


sons Cutlery Company 
Bradford, Pa. 16701 


book /gnition, by Dr. John Clark. 
Wilbur W. DeAtley 
Indian Head, Md. 


Baking powder for chimney fire 


In your October '78 issue, page 142, you 
recommend using water if a chimney 
fire occurs. А safer way is to throw a 
bag of baking powder in the stove, 
smashing it against the back. Then 
close the doors and open the flue for 
ЗО seconds. The updraft will suck up 
the powder and put out the fire quick- 
ly. It’s less dangerous than using 
water, and it won't damage your stove 
as water can. 

C. R. Miller, West Warwick, R.I. 


The Auto Editor of Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
to mopeds ... and his choice was the BikeBug! His 
two-page Product Report, (Dec. '77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more,( Complete reprints 
with our free brochures). 


D.i.y. cruise-control hazard 


In the October "Readers Talk Back” 
column, reader George Durham Jr. of 
Vero Beach, Fla. writes that һе 
mounts the magnetic sensors of his 
cruise control on the alternator pulley. 
Be advised that if the belt breaks, the 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 


servo will drive the throttle full open. 
This could be a hazard. 

Richard P. Sanders, 

Tonawanda, N.Y. 


matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 


For superior all-round performance, 


regardless of price, it's the BikeBug. And Popular 
" Tu Mechanics agrees. 
Car-radar ''pollution''? 


Those anti-collision radar systems for 
automobiles [Aug. '78] seem just the 
thing for the driver, who, not content 
with spewing pollution behind him, 
wants to blast it out in front as well! 
Seriously, has anyone taken into ac- 
count the effect of these microwaves 
on pedestrians and cyclists? All indi- 
cations are that microwaves are more 
dangerous than it's been thought. 
Herb Storrs, Seabrook, N.H. 


AquaBug International, Inc. 
Dept PS2 100 Merrick Rd., Rockville Centre, N.Y., 11570 * (516) 536-8217 


Name. Please Rush Me: О Free Brochures. 

Address — SS  —— ПА BikeBug: $175, plus $10 Shipping costs. 

City CCL) MASTER CHARGE О BANKAMERICARD/VISA 
«7. 127 a; | ص‎ EC и 

(N.Y. Residents add tax) O Check О Cashier's Check O Money Order 
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LOCKSMITH 


You'll EARN MORE, LIVE BETTER 
E. at Than Ever Before in Your Life 
3 You'll enjoy your work as a Locksmith 
because it is more fascinating than а 
d hobby—and highly paid besides! You'll 
: тз во on enjoying the fascinating work, 
“year after усаг, in good times or bad 
Was never so (because you'll be the man in demand in 
enthused and de- |ап evergrowing field offering big uy 
lighted with les- jobs, big profits as your own boss. 
ын бенц. | more could you ask! 
eer САТА 00 in Train at Ноте — Earn Extra $595 Right Away! 
mak year just | All this can be yours FAST regardless 
working week- [of age, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
jobs. All keys, locks, parts, picks, special 
tools and equipment come with the 
ЧӢ | course at no extra charge. Licensed 
7] experts guide you to success. 


Ta us. up uat EU 


Rock Orsi 
| Azusa, California 


Illustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council, 
A pproved for Veterans Training. 


LOCKSMITHING INSTITUTE 
| Div. Technical Home таи Schools 


KEY MACHINE 


locks, picks, 
tools supplied 
with course. 


Dept. 1111-028 Little Falls, N. J. 07424 
` LOCKSMITHING INSTITUTE, E, Dept, 1111-029 q 
| piv. Technical Home Study Schools | 
| Little Falls, New Jersey 07424 Est, 1948 | 
| Please send FREE illustrated booklet, “Your Oppor- | 
| tunities їп Locksmithing," plus sample lesson 
pages. | understand there is no obligation and no | 
| salesman will call. i 
Ww Uo — a eS ae — | 
| (Please Print) | 
| dusk odes dii (into КЕТЕРЕ © | 
| City/State/Zip... cin | 
| O check here if Eligible for Veteran Training ==] 


FUN 


AND FREEDOM 


Earthquake-proof 
gas valve 


California is known as earthquake 
country—a reputation well de- 
served. Seismologists record thou- 
sands of minor quakes there every 
year and strive to predict when the 
next big one will hit. So it’s not 
surprising that a California inven- 
tor would create a product that 
could help control one of the most 
destructive aspects of a quake—the 
explosions and gas fires in its after- 
math. 

To prevent these, Ron Speck of 
Sunland, Calif., has developed 
what he calls the Dyna Valve. It is 
a valve that automatically shuts off 
gas flow during a severe earth- 
quake. The valve’s triggering mech- 
anism, located under the aluminum 
cap, is preset at 5.5 on the Richter 
Scale because studies have shown 
this to be the point at which large 
appliances begin to move away 
from the wall, creating danger of 
gas leaks. In earthquakes of this 
intensity or greater, the vibrations 
will trip the triggering mechanism. 
This swings a trap door into place, 
shutting off the gas and avoiding 
possible damage to the home. 

When the emergency is over and 
the gas lines have been checked for 
leaks, the homeowner can restore 
the gas flow and reset the trigger- 
ing mechanism himself. A view 
hole at the front of the valve allows 
a quick check to insure the gas is 
back on. 

Another safety aspect of the 


valve makes it valuable to consum- 
ers all over the country. In home 
fires, it allows a quick, sure way for 
anyone to shut the gas off. The 
valve is normally installed outside, 
next to the gas meter, so someone 
can run out and shut off the gas by 
a simple kick of the foot. And if a 
fire occurs while the residents are 
on vacation, neighbors or firemen 
could shut off the gas without 
having to force their way into the 
house. 

Kirk Wilks, marketing manager 
for the valve, said there is a 15- 
year guarantee by the manufactur- 
er. Installation instructions are in- 
cluded. The valve can be ordered 
from The Wilks Organization, Box 
1698, La Jolla, Calif. 92038, for 
$89.95.— Patrick O'Sullivan 


Ride away with your own silent excit- 
ing electric drive system. New patented 
non-polluting Pedalpower installs in 
minutes on the front wheel of any 
Bike or Trike. Allows easy pedaling 
when desired. Over 20,000 sold. 

Powered by latest 12- volt battery. 
Recharges at home. Ride 100 miles for 
a dime. Be independent! Improve 
your health! Enjoy the outdoors! Sim- 
ple single lever control allows you to 
go where you want to, when you want 
to. Rebate plan and Senior Citizen 
time payment plan available! MONEY 
BACK GUARANTEE. Save $15.00 - call 
toll free: 800-257-7955" - or send 
today for $15.00 coupon and free illus- 
trated booklet. Added bonus: 
Receive free information on complete 
line of Electric Cars, Electric Bikes and 


Save 5222 Mantua Blvd. 


View hole of five- 
pound valve is at 
front, above threaded 
opening. Reset screw 
is located on side. 


 -——U A 


SEISMIC 
MASSES 


Simplified drawing 
shows how valve 
works, Under normal 
conditions, valve disc 
is held up by the 
valve-disc arm, which 
in turn is held in 
place by the trip bar. 
When an earthquake 
of sufficient intensity 
occurs, the sensitive 
seismic-masses ap- 
paratus moves the 
trip bar, which releas- 
es the spring-loaded 
valve-disc arm—shut- 


RIP-RANGE 
ADJUSTMENT 
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FLOW . 
' DIRECTION 
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$15.00 Sewell, NJ. 08080 
*In NJ., Alaska, or HI. - Call Collect: (609) 468-0270 
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ting off the flow of 
gas. Reset screw lifts 
disc arm back up. 


Slimmed-down hulls 
[Continued from page 86] 


other ways to trim the fat. Out 
went some bulkheads I didn't need 
and some fancy interior finishing 
materials. By eliminating the gin- 
gerbread and reducing excess fiber- 
glass, I cut 200 pounds more. 

Another example of fresh think- 
ing is the increased use of remote- 
control, power-operated trim tabs. 
Once these were considered suit- 
able only for boats over 20 feet long. 
Now smart operators of smaller 
craft are installing tabs. 

Recently I spent a day fishing 
with expert Miami angler Flip Pal- 
lot, whose 15-footer is equipped 
with 12-inch-wide trim tabs. I’m 
very familiar with the hull Flip 
was using; without the tabs she's a 
rough rider. With the tabs she's a 
real lady—as comfortable and dry as 
the best 17-footer. 

The reason? The individually 
controlled tabs in effect change the 
geometry of the boat’s bottom 
while underway. Thus they create 
a hull form that's best suited to 
handle changing sea conditions. 

Adding hydraulic trim tabs to a 
17-foot hull may cost $350, but the 
result is a ride like a 20-footer—at 
several thousand dollars less than 
the cost of trading up. 


Don't forget the car 


The trends I've noted are just a 
sampling of the way imaginative 
manufacturers and users are reduc- 
ing boat weight. There should be 
an increasing number of light- 
weight boats you can tow with a 
smaller car. When buying that new 
car it makes sense to choose the 
"trailer-towing package" offered 
for most auto makes and models. 
This is a factory-installed package 
that increases towing capacity. The 
package usually consists of heavy- 
duty suspension, heavy-duty alter- 
nator and battery, trailer wiring 
harness, higher axle ratio, enlarged 
cooling system, and the largest 
braking system available for the 
model. 

Finally, a trailer towed by a 
lightweight car should have its own 
brakes. I've always chosen inertial 
or “surge” brakes for any trailer 
that exceeded half the weight of the 
towing vehicle. 

If you put together a lightweight 
towing package like the one de- 
scribed, you may get the same 
bonus I did. Today, I've got a faster 
boat with almost twice as much 
fuel economy. And I can safely tow 
my rig with a VW Rabbit. 05] 
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A Revolutionary Sleeping Experience 


Lightweight...Sensual...Adjusts to your comfort. An ex- 
perience in rest or play unmatched by any other support 
| Structure. Takes the seasickness, immobility, and weight 
| out of waterbeds, yet offers the same "give and take" sen- O Twin-39" x 74" (Item 2338) $49.95 
sation. Two people can sleep on a full, queen or king size O Full-54" x 74" (Item 2354) $69.95 
bed undisturbed by the other's movements. The air coil | O Queen-60" x 80" (Item 2360) $79.95 
construction, with multiple controlled air chambers, sup- C] King-74" x 80" (Item 2374) $99.95 
ports your body evenly andin dependently. Add $4.95 per bed for shipping and insurance. 
Cod RR че К „БАП m И O AC Air Pump (Item 0004) $29.95 
xm 5 | LI DC Pump-plugs into auto cigarette lighter. 

„ | | (Item 0005) $29.95 


Please send те the following AIR BED(S): 


illinois Residents include 5% sales tax. 
O Check or M.O. Enclosed 


| 

\ 

| | 
\ m ' C Charge My Credit Card: | 
ary and luxurious way i O American Express © Mastercharge O Carte | 
| 

| 

| 

| 

| 
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The AIR BED is the most revolution 
to spend a third of your life. You are gently but firmly sup- 
ported by 100% air instead of metal springs and stuffing. | 
Many chiropractors agree the structured Air Bed has un- f Name 
precedented orthopedic value as a permanent mattress. 


Store it on a shelf, take it camping, use it in your van, boat, | Address 
| summer home, on a floor or in a frame. Sunbathe and float © City 
on it. All 8" high standard sizes: Twin-39" "x74", Double- 
54"x74", Queen-60" x80", King-74"x80". Inflates in min- ® State 
via m el fd pump ar cannister vacuum. (Bed comes Signature 

with adapter) Durable auge poly vinyl cleans with soap x (e 

| and water. Repair kit included. High Powered Air Pumps. Рм? шомат | 
AC pump operates from standard electrical outlet. DC CREDIT CARD ORDERS , еу 1!11п015:312.595-0461 
pump operates from auto cigarette lighter. $29.95 each. CALL TOLL FREE 800-323-2272 Telex Orders: sm 


Do not be confused by inferior imitations. This is the р 790 Maple Lane Bensenville, Il. 60106 


original, permanent, red velveteen airbed...once priced as ; 
high as $119.95. Try it for 10 days at our expense. If you are i 
not satisfied, return it within 10 days for a refund. , | 


Marketing Inc. 


O Bank Amer./Visa C Diners Club Blanche 


Card No. Exp.Date 


Zip‏ ست 
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24 inch Band SAW CUTS TO CENTER OF 48 inches 


1 inch Strip Sander 
Completely enciosed 


Roller quides 
Upper & Lower 


“= 


8" Tilting Arbor 


SSPE EERE Eee eee eee 


A FULL LINE OF RUGGED 
ALL STEEL TOOLS: 


3&4 inch 
Belt Sander. 
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DU-ER TOOLS — RUGGED ALL STEEL — * 24 inch Band Saw ...... 199.95 

BALL BEARING — EXTRA VERSATILITY « 12 inch Band Saw ...... 149.95 ° 
* Du-er's 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe н 
* versatility of an industrial tool at a price he can afford, ће — » Ball Bearing .......... 89.95 + 
* quality that is demanded by industry. The Band Saw, oneof г З inch Belt Sander , 
з the best cutting principals for wood, metal or plastic, has * Ball Bearing .......... 24.95 • 
: been limited in use because of the depth of throat. The = 4 inch Belt Sander в 
» B-24's Big throat and new drive feature gives longer blade * ‘Ball Bearing .......... 39.95 ; 
: life, cuts metal, wood or plastic. * B inch Tilting Arbor = 
s Du-er tools are fabricated of Heavy Gauge Steel, 30 years * Зам ................. 99.95 ; 
" experience developed new engineering features with » 10 inch Disc Sander а 
® accuracy, and ball bearings for added quality. Extra features : Table Model .......... 69.95 * 
а created by manufacturing know how makes Du-er tools ? 1 inch Strip Sander ...... 69.95 * 
a available at exceptionally low prices, yet no quality is = Deluxe Stand for all в 
„ sacrificed. с Tools oss E 39.95 : 
¢ You can order direct from Factory where there is no Dealer = Utility Stand ............ 24.95 : 


* represented ... Free Information. 
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: DU-ER TOOLS, 5448 Edina Industrial Blvd., Minneapolis, Minn. 55435. * 
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$5 PER LB? 


Everyone in this area * has thrown this lit- 
tle known asset away. It is thrown away in 
| every office, home, and all other DE 

Industries throw tons of it away сонау. 
| Oniy 1 out of 1,000 save it, the other 9 

on 
kept that way! Hundreds of millions of dollars 
worth of it go unclaimed, discarded each 
year! 

You should start saving yours, and buy it 
from other uninformed persons for $2-$3 per 
Ib. This is not a get rich quick scheme, it will 
| require some effort. You ca 
from a low of $200 to a high of $46,500 work- 
ing (buying) part time or full time, 

Poley's Industrial Salvage Co. (a highly 
& B Co.) will pay $5 per Ib. for all of 


rated 
this material that you provide, this price is 


frozen at $5 per Ib. for the next 2 years, (it 
may go up) 

To receive the complete educational pack- 
age you will need to remit $10, which is re- 
funded with your 1st shipment, also refunded 
if your area is void of this material. You will 
learn what it is, how to make positive identi- 
| fication, where to find it, where and how to 
| buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 
the material, and you can use the money. 


POLEY'S INDUSTRIAL SALVAGE CO. 
12389 S. Minges Road, Dept. P-5 
Battle Creek, MI 49017 


LEARN 


MEAT CUTTING 


Train quickly ia B short weeks af Toledo 
for a bright future with security in the vital 


SURFACE PREPARATION 


THROWING AWAY 


t realize its value, and the buyers want it | 


n expect to make | 


IO tips for 
getting the 
most out of 
your fireplace 


Whether you have the latest ener- 
gy-conserving fireplace or one from 
the carefree past, its efficiency will 
depend on how you use it as well as 
on its design. Ten tips: 

1. If you're paying for your fire- 
wood, consider its heating capacity 
as well as price per cord. Many 
hardwoods produce twice the heat 
per cord that you can get from the 
lighter-weight softwoods, making 
them a better buy at up to twice 
the price. Rough guide: Heat pro- 
duction from firewood is in propor- 
tion to its dry weight. 

2. When your next firewood pur- 
chase has been stacked, measure it. 
If the width, length, and height in 
feet multiply to less than 128, you 
don’t have a full cord. How wood is 
stacked makes a difference, of 
course, but any substantial discrep- 
ancy should be pointed out to the 
supplier. If he doesn't make good, 
you may put yourself heating dol- 
lars ahead by finding another 
source, 

3. Dry wood thoroughly before 
you burn it. So much energy is 
used in driving out moisture that 
you can increase heat from your 
fire by as much as 44 percent by 
merely air-drying the wood first. 
And burning unseasoned wood 
speeds creosote buildup [PS, Oct. 
"[8]. 

4. Build your fires so they pro- 
duce the maximum heat. A basic 
pattern uses three logs, with the 
largest at the back of the firebox. 
Another arrangement to try has 
one log at the back with smaller 
ones leaning against it at right 


can be a good source of air for 
combustion. 

6. Keep the damper closed as far 
as possible, adjusting it as the fire 
burns. Close it completely when- 
ever you have no fire (but be sure 
the fire is completely dead first). 

7. For even better control of 
room-air loss, add a metal cover or 
glass doors to close off the firebox 
when the fireplace is not being 
used. The advantage over control 
by damper? You can close off the 
fireplace at bedtime or when leav- 
ing the room, even if the fire is 
smoldering. A door is a good safety 
factor, too. 

8. If smoking is a problem and 
improving the air supply doesn't 
help, check the roof-top situation. 
Trees may be producing a down- 
draft. The chimney may be partly 
blocked. Or soot—it doesn't take 
much—may be reducing the aper- 
tures in any spark-arrester mesh. 
Increasing the height of the chim- 
ney by adding a section of flue may 
work. Occasional, mysterious smok- 
ing may be the result of running a 
kitchen fan or other forced ventila- 
tion that draws air away from the 
fireplace. 

9. A fire also may smoke because 
the flue is too small for the firebox. 
Since you can't easily enlarge the 
flue, try reducing the fireplace 
opening. Hold a piece of metal (or 
plywood, dampened for fire safety) 
across the top of the opening, 
lowering it by varying amounts. ЇЇ 
this does the trick, replace it with a 
permanent metal sheet. 

10. Extract more heat from the 
fire by adding a circulator to your 
conventional fireplace. Some types 
are simply hollow grates that sit in 
the fireplace, while others use fans 
or even water coils [see PS Nov. 
"77, page 48, and Sept. "78, page 
69].— Darrell Huff 
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angles, in shed-roof fashion. A bed 
of ashes left on the fireplace floor 
can be arranged to help hold heat 
and control the draft pattern. 

5. Supply enough combustion 
air, even if this means partially 
opening a door or window. Far 
better, however, is to provide a 
direct source by ducting from out- 
doors. Cleaned and left open, the 
ashpit—if your fireplace has one— 


New 28 page book, 130 clear illustrations, 
easy to follow instructions shows tools to 
use for fix-up, paint-up, restoration, redeco- 
rating for inside and outside home improve- 
ment projects. 

Book shows how to remove old wallpaper, 
hang wallcoverings, remove old paint, pre- 
pare surfaces for painting, decorating, build 
brick and block walls, cut, slice and trim 
building materials, the use of craft knives,etc. 


SEND $1.00 FOR YOUR COPY 


HYDE TOOLS, DEPT. N 
SOUTHBRIDGE, MA. 01550 


“In our business, you just can't have 
enough nut, bolt, and washer sizes." 
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Angler's edge 
[Continued from page 91] 


similar structural foam used in 
Cordell's new Cebo and Crawflash 
crankbaits. According to Bob Den- 
nis, Balsa Lite is a combination of 
balsa dust and urethane resin. Den- 
nis also told me that Cordell plans 
to use the foam in other lures pres- 
ently being made of conventional 
plastics. 

Other lure news for '79: Rebel 
has a new lure called the Shad, 
designed to imitate the most com- 
mon baitfish in America’s bass 
lakes. It's a floating crankbait with 
noisemaker and natural finish. 
Plastic-worm fishermen will be in- 
terested in Mann’s new Metal 
Flake Jelly Work and Mister Twist- 
er’s Slither. The Jelly Worm con- 
tains bits of reflective foil to make 
it more visible under water. The 
Slither has a curly tail and rippling 
fin down its back to make it undu- 
late on the retrieve. Either lure will 
go well with Mister Twister’s new 
plastic worm hook called the Keep- 
er. The two-piece hook has a spe- 
cial barbed shank fastened to the 
eye. The worm stays put, even on 
hard casts, and retrieves through 
heavy weeds and structure. 


Other news 


Rods, reels, and lures always get 
the most attention, but the most 
important item on any fishing trip 
is your line. 'That's why it’s good to 
know that Du Pont has recently 
improved Stren, already one of the 
top monofilaments in the world. 
The improvement? Increased abra- 
sion resistance. According to Du 
Pont lab tests, a 12-pound sample of 
the new Stren actually had greater 
abrasion resistance than a 40-pound 
competitive line—one that’s consid- 
ered very tough in saltwater condi- 
tions. 

Another impressive new product 
I’ve been using lately is the new 
Royal Red Ball Flyweight Wader. 
These waders are the stocking-foot 
type, made of a tough urethane- 
coated nylon. They weigh just 11 
ounces and feature a unique inflat- 
able tube around the top. Blow it 
up and it provides a good seal 
to prevent water coming over the 
top. 

The chest-high waders are really 
chest high (they reach almost to 
my armpits and I’m six-foot five) 
and fit very well. Combine them 
with a pair of high-top sneakers, or 
Royal Red Ball wading shoes, and 
you have a lightweight wading sys- 
tem that beats the flimsy vinyl 
alternatives cold. 05) 
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5900 An Hour 


and MORE | 


Sparetime oF 
Fulltime 


Sharpen Saws 
and other tools in Profitable 
Business of Your Own 


Be Your Own Boss!! 


Turn your spare hours in the evening or weekends into 
extra dollars, this proven practical way—start your own 
money-making sharpening business—No selling or can- 
vassing—No experience required. 

You quickly learn how to sharpen these valu- 
able tools and many others. Excellent profits! 
We show you how to set up a business and SES 
keep it running profitably. Part time or full Ж 
time. No special skills needed. 


FREE BOOK sex: 


coupon and you'll receive, at по 
obligation, a booklet that describes 
in detail, the opportunities available 
to a person who owns his own Saw 
and tool sharpening business. 
There is NO ی ت‎ чана 


1725 Foley Building 
Minneapolis, Minnesota 55418 


Please send me the free booklet "Opportunities‏ " = . سے 
FOLEY MANUFACTURING CO. In А Sharpening Business Of Your Own."‏ 
Foley Building‏ 1725 


| 
Minneapolis, Minnesota 55418 | Name 
Send Coupon | 

| 


Lo ME А 


Today or 
CALL TOLL FREE Address — — ——— — Phone 
1-800-328-71 40 | Stale — Tip 
Except Hawaii or Alaska La = = ————— ESR ا‎ 


This time, get VIBRA- TITE 


THE SELF-LOCKING/SEALING LIQUID THAT KEEPS THREADED PARTS 
FROM LOOSENING DUE TO VIBRATION AND SHOCK. 


e Vibra-Tite coated parts Maybe you've used someother 
are...fully ADJUSTABLE. "thread-locking" preparation 
* Vibra-Tite coated parts and found it couldn't stand up to 
are... REMOVABLE with Vibration. Or maybe you had a 
Hand tools: bad time trying to disassemble 
; ; treated parts—or found that 
e Vibra-Tite coated parts you couldn't adjust screws with 
Medo. o a product that dried rock-hard. 


e Vibra-Tite can be used — yipra.Tite is not a cement. Parts can be removed and 
on wood and sheet reused repeatedly. Screws can be adjusted. Its industrial 
metal screws, nuts and strength is formulated in a way that thrives on vibration. The 

g mating parts. more things shake . . . the tighter it holds! 


E `! Use it on: Rifles, lawnmowers, furniture, motorcycles, 
v eyeglasses, snowmobiles, fishing reels, snowblowers, 
24 bicycles, boats and appliances, or anything mechanical. 


APPLICABLE TO ALL METALS, PLASTICS AND WOOD. 


Enclose $1.00 cash or money order for 


each 10 cc bottle of Vibra-Tite. (Limit 3 The Oakland Corporation 


bottles). A 10 cc bottle should coat over 250 P.O. Box 1 019 

1/4" screws. Sent postpaid. Write: Troy, MI 48084 
313/362-1209 

How many? [] Send $1.00 for each bottle. 

NAME 

PLEASE FRINT CLEARLY 
STREET ADDRESS | 
GEF ou E чысы  . 5288 


Faster jobs three ways with this 


drill-Dress fence 


By JOHN A. HAASE 


By far the most time-consuming 
part of working with a drill press 
is the layout—especially if you're 


Three-way fence (shown minus slide 
rod) makes symmetrical work and re- 


Bacca HOLE 
IŠ | CENTERED) 
FOR N* 68-32 x IZ" 


1 RES 
FENCE F.H. MACHINE SCRE | 


2xd4x20" WITH NUT & WASHER 
CLAD EDGE 
bed E SDA. 
L LI am id , 
а *!2 не MACHINE BOLT 
HARDBOARD Е П و‎ 


(2 REQ'O } 
WITH NUT 
AND WASHERS 


Construction is simplified by first 
cutting the 9/16-in. groove in the 2x4. 
Glue a full-width hardboard strip in 
place over the groove, then slit length- 
wise. Author used steel box for stop- 
block lock (with nut tucked inside), 
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8 FASTEN 
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doing repeat operations where 
holes must align. Makeshift guides 
can reduce setup time, but a per- 
manent fixture eliminates repeated 
installation and removal. 


peat cuts easy. Steel-box slide, shown 
on table, locks stop block in groove. 


HANNEL LOCKING 
SERE COLLAR 


ra ig $'"-DiA HOLE (2) 
(a پا‎ Me 2) : 222 


жй f tpe ROD 
nio d- г CORE A sa CLERI 
hive: 3m E" CENTERLESS 
SPACE BOLT HOLES GROUND 
р S TO MATCH SLOTS IN STEEL 


DRILL-PRESS TABLE 
ген em E, 


= STOP BLOCK 
2/4" PARTICLE 


MACHINE BOLT. 
WITH MUT | 
В FLAT WASHER 


DRILL-PRESS 
c о LATS TABLE 
but *5-in. bar stock can be substituted 
(tap a center hole). The rod collars 
can also be made from drilled stock 
and a setscrew, as long as inside faces 
are perpendicular to rod, (Author's col- 
lars are from electronic equipment.) 


To align jig midpoint with chuck 
center, place wood turning equal to chan- 
nel width on shaft in chuck. 


A fence alone will keep the 
chuck at a fixed distance from one 
edge of the work. Add at least one 
stop block, and you eliminate re- 
peat measuring from the ends. 
Include a sliding rod on top—to 
"remember" block  settings—and 
you enjoy new freedom in making 
symmetrical holes and designs. 

For example, you can locate 
holes the same distance from left 
and right ends without layout 
marks. Just shift the stop block 
and rod to the opposite side of the 
center channel, _ retighten опе 
screw, and drill again. You won’t 
lose the first position, either, be- 
cause the rod length between col- 
lars is set. Or slip spacers between 
the fence or stop block, or both, to 


Offset the work a known distance. 


The spot you chose first will still 
be remembered, as long as the rod 
collars aren't repositioned. 

Try driling blind holes from 
opposite faces with a common cen- 
ter. Drill one side, reverse, and 
repeat; hole centers are aligned 
without further measurement. The 
technique is so simple you may 
want to use it to avoid splintering 
the bottom face on routine through- 
drilling. 

Counterboring is also easier. No 
need to drill through with a smaller 
pilot, then realign for drilling with 
the larger bits. Positioning is han- 
dled by the slide rod and collar. 
Merely drill half depth and change 
bits. This leaves a full volume of 
material to guide the second cut 
without chatter. 

If you include the potential of 
sanding drums, horizontal planers, 
fly cutters, and other special bits, 
this jig lets you make almost any 
kind of symmetrical design rapidly 
and precisely. 


Master new skills. 
Develop new potential. | 


Train at home on advanced equipment 


from NTS...the first name in home study. сени ә ,3 


The equipment you build and keep makes it all happen in 
home study, and NTS offers some of the most advanced 
available. You gain new skills — acquire first hand experience 
with field-type equipment, tools and instruments. 


Electronics Division: Courses include more solid-state 
digital equipment than ever before offered in home study, 
such as NTS/Heath GR 2001 Color TV (25" diagonal with 
optional programming capability), NTS/Heath digital com- 
puter, digital test equipment and digital stereo receiver (70 
watts per channel), and many more state-of-the-art units. 


Mechanics Division: Learn engine diagnostics, motor 
overhaul, transmissions, automotive maintenance. Courses 
include 9" solid state automotive oscilloscope, testers, tools, 
mechanic's tool box and more. 


Air Conditioning, Refrigeration/Heating Division: Learn 
servicing of commercial, industrial and residential heating 
and cooling equipment. Courses include hermetic unit 
analyzer, leak detector, charging-testing-purging manifold 
set, tools and more. 


Home Appliances Division: Courses cover repair and 
maintenance of washers, dryers, ranges, smaller appliances. 


Ы? ر‎ 


p i 


Equipment includes NTS circuit trainer and multimeter. 


Send for free catalog in field of your choice. 


NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 


NATIONAL SCHOOLS 
TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 


NATIONAL TECHNICAL SCHOOLS Dept. 202-029 
4000 South Figueroa Street, Los Angeles, California 90037 


Please send FREE Color Catalog and Sample Lesson. 


O Electronics Division 
O Mechanics Division 
O Air Conditioning/Refrigeration/Heating Division 


O Home Appliances Division | 


Мате 

Address 

Apartment Number (1 1 | | 3 3 Age. 
City 

GUB LL сш ыыы ааа 


OCheck if interested in G.I. Bill information. 
OCheck if interested ONLY in classroom чала in Los Angeles. 


In cooperation with the American 
Plywood Assn. POPULAR SCIENCE 
again seeks fresh, well-designed 
projects for home and yard—proj- 
ects that take full advantage of the 
practicality and economy of ply- 


wood. (Plans sheets for all nine of 
"I8's winners, as shown in last 
August’s issue, are available from 
APA at $1 apiece—address in cou- 
pon below). Each year we alter our 
rules to offer a fresh challenge: For 


this year’s winners, we'll select four 
projects in each of two categories. 
'There's still time to complete your 
entry before the March 1 deadline, 
if you head for your workshop after 
reading the rules below. Good luck! 


Last call for 
the third 
annual 


PS/APA 


S300O in 
cash awards 
including two 
SIOOO 

First Prizes! 
You have 


@ PRIZES: A $1000 check will go to 
the top entrant in each of two major 
categories, There will be two secondary 
awards of $250 in both categories for a 
total of $1000 additional. An Honorable 
Mention entry in both categories will 
receive a selection of how-to books 
from Popular Science Book Division. 


© HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from 14” to 34" (or thicker if re- 
quired for structur- 
al strength); exterior 
type for outdoor or 
bathroom projects, 
interior for indoor. 
Projects should be 
carefully designed 
for efficient layout 
on the plywood sheet 
or sheets you se- 
lect; parts should be 
scaled, arranged, and 
nested to minimize 
waste. You may en- 
ter your project in 
either of our two categories, specify- 
ing which thickness you chose for 
your half (4-by-4-ft.) or full (4-by-8- 
ft.) sheets. Should you choose to en- 
ter a multiple-sheet project, you have 
the option of using two different thick- 
nesses, if structurally justified. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can 
be built with home-workshop tools. 


@ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 


eight chances ""* t» mnt sheet of pa 


cim ыа zx сш =: ENTRY COUPON (Clip and attach to your plans sketch )e = = s == == 


to win 
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Mail entry to: To qualify, entry 
POPULAR SCIENCE CONTEST by March 3, 1979 Tess 
Box 11700, Tacoma, Wash. 98411 | 

YOUR NAME (print or type) | 

ADDRESS Phone No. 

CITY STATE ZIP 


Description 
of project 


| 

| which category 
| are you entering? 
| 

| 

| 


Sign here 


—— € ———— M ————— — n س‎ 
г fA һи 10 ШЫП ГОН ПЕ ШЕШ Бш Пын M | UU NM BM BM M DL UU Е Е UM BM NU UU NM BM NM | 


What thickness(es) plywood? O t/a" O 36" O 15" O %" O 34" 
If other, check here [] and specify __ 
My signature certifies that this project is of my own design. 


per—including a rough sketch of the 
APA grade-trademark(s) stamped оп 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. А crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
size cutting patterns, or plans sheets 
larger than 18" x 24". We also need a 
list of all materials used, grade and 
thickness of plywood, plus any lum- 
ber, hardware, and finishing materials 
(paint, stain, plastic laminate). Also 
jot down for us special construction 
tips you'd like to pass on to anyone 
attempting to duplicate your project. 
If no publishable photo exists, Popular 
Science and APA reserve the right to ar- 
range photography at your convenience 
(and our expense). Entries must be de- 
livered to the Tacoma Post Office Box 
by March 1, 1979, and become the 
property of APA and/or Popular Sci- 
ence. Print the category you're enter- 
ing (115 OR LESS, TWO TO FOUR) in 
the lower-left corner of your envelope 
(only one entry per envelope, please). 
No entries can be acknowledged, and 
none will be returned unless accom- 
panied by a written request and a self- 
addressed envelope with sufficient post- 
age (no checks or money orders). 


Ө JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all eight winning projects will 
be available from APA after Sept. 1, 
1979. Prize winners will be notified 
by April 15. Winning entries will be in 
the August 1979 Popular Science. 


114 SHEET TWO TO 
[ ] o& Less [ ] FOUR SHEET 


TRUMARK WRIST-ROCKET 


THE ORIGINAL „ 225 YD. RANGE 


at dealers or order direct $ 5 00 postage poid 


STANDARD MODEL $5.00, COMPACT FOLDING MODEL $6.00 
REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 
500 ROUNDS 14" DIA. TRACER BRAND AMMO. ONLY U.S.A. $6.00 


TRUMARK WRIST-ROCKET: P.O.BOX 1517A,BOULDER,CO.80306 ` 


DO YOUR OWN CONCRETE 
WORK AND GET PRO 
RESULTS EVERY TIME 


Build cement floors, patios, walls, A Popular 
driveways and dozens of other ane 


jobs with the detailed, step-by- 
step plans in HOW TO. WORK 
WITH CONCRETE AND 
MASONRY. 

Learn to build strong, 
level forms. Find out how 
to buy, mix, cure, pour and 
trowel cement, plus how 
to get interesting designs 
and textures. Much more! 
Over 200 photos make it 
easier than ever. 

To order, send check or 
money order for $3.95 to: 
POPULAR SCIENCE BOOKS 


Dept. P92P, Box 226 
Manhasset, М.Ү. 11030 


THE LEATHER iî 


„EXPERTS _ Power Tools ا‎ 
Domestic and imported hardwoods! NOW’ ! BEAT Inflation and HIGH Lumberyard Prices! 
THE CLASSIC BLAZER IN | IN 2152 PAGES From 1/64'' veneer to 4'' thick- »É — No per rius your Diari projects. 
SOFT SUEDED LEATHER  *: Clock Kite ma Gabi | sf items -lamp Parts, Cabinet Мр esate аана ditate lere 
p net, Desk, and Wall -i i | true lumber every hme = no experience Saw your 
SALE PRICE REG. $110.00 * Hardware, Upholstery Supplies 
ONLY y *g9?» Cove Moldings е Clock, Furniture and Picture Kits, acer UR NDIUN DOC OPNS ИИ ИРЕ RM ИрИ 


LI 
(Women's Com yg Blazer. 
SALE PRICE ONLY $79 3EG $100.) 


When you consider mt our 


| Kit for yourself or resell for profit. 


NEW CATALOG 


ture Kits — more, 
fe == MAIL COUPON FOR CATALOG "J 


FOREIGN ORDERS im 2 
ADD $3.00 AIR POST ы и 
а F GARAGE BUY DIRECT 
DOOR () PENER AND SAVE! 
е RADIO CONTROLLED from car transmitter or wall 
switch ® SAFETY night and day year ‘round ® SE- 
CURIT Y door locks tight when closed ® CONVENIENCE | 
in car control any weather ® LIGHTING garage lights 
automatically € VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional and I-piece € EASY 
HOME INSTALLATION in just 2-3 hours ® SAVE up to 
| 5090 direct factory purchase and PP or UPS home delivery 
® GUARANTEED onc vear ® FREE brochure 


HELPMATE Equipment Co., PS279, Baroda, MI 49101 


TUNE YOUR GUITAR 


Like A Professional 


INFLATION 
FIGHTER 


Factory direct savings. 30 attach- 207 This new invention is ideal for every guitarist ...begin- 
ments — 57° mower, plow, loader, " ner or professional. Six piod tuned ceeds make 
backhoe. snowblower, etc. Catalog. 50€; "Build-it-Your- exact tuning a snap. Just clamp onto your guitar, 
self" Plans, $7 (refunded on any purchase) reached, th the nn Misi F риа Is 
1 pi — L^ Ceg arbur ' Wis 5:301 n | Peace. e COTES pA} Ing YI es. as 

- l bands or combos. Tunes 


2 all instruments to exactly 
а same pitch. Gift кыша. 


$8.95 plus $1 


ees tack ie arantee tec. 


dE Lr Ts 
ED SALE Studio 854-B, Grand Island, Fla. 3 32135 


CRAFTSMAN STOCKS 40 KINDS 


of fine z- 
Domestic/ | 
Imported | | 


ДЭ. sti 
11 n 


plus Over 4000 Items 
For Your Wood Shop! 


Discounts on STANLEY 


Т = 


ОМЕ 
МАМ 


SAWMILL 


Miniatura Furni- с / hme їпсоте-— по crew needed. Use amy power — tractor 
, |, РТО, diesel. electne. Time payments may be arranged. 
grt Send fer FREE details -mad coupon below or postca TODAT! 


No Obligation and No Salesman Will Calf. 


Inlays, Picture Frame Moldings, 


` Hand and Power Tools. 


| World Fameas Siner JFI 


| CRAFTSMAN Wood Service Company | | 

Өлөт Sueded ا‎ пее - Dept. B-29, 2729 S. Mary St., Chicago, IL. 60608 i MEN ii fames i Me. иш ЖЫ 
lifetime, you will under. Send new 152 page Craftsman Catalog. | enclose : 7а 
stand what a fabulous buy | 50c for handling, postage. { ! Name —H ' 
the Adventurer 15 at J Namê i i H 
only soana] Address... HI і 

Expertly crafted and Ci | City-State j 
styled. Soft and supple ity State Zip loeum umo oum иш e шы m a аз ав € € пш € LL г“ 


. .top-stitched to ac- 
cent its smart, tailored 
lines. Traditional patch 
pockets, side vents, in- 
set half-belt in back. 
Fully rayon lined, with 2 
inside breast pockets. 
Wear it with tie for the 
office, or with a turtlenec 
for casual weekends. Avail- 
able in even sizes. 36 to 46. 
Only $89.99. Long sizes 40, 
42, 44, 46. Only $99.00 
Women's Blazer, even sizes 
only, 8-16. Only $79.99. 

MONE Y-BACK GUARANTEE! 
MAIL NO-RISK COUPON TODAY. 
| BERMAN'S The Leather Experts, Dept. 88 

28 Hennepin Ave., Minneapolis, MN 55401 


Credit Card Orders Cali Toll-Free 1-800-328-4864 
(In MN, Call Collect 612-339-4000) 
| Men's Sueded Leather Blazer: Reg. $89.99: 
| L1AC-9021-M Tan: O AC-9022-M Brown: Size 
Men's Long $99.00: 
| O АС-9023-М Tan: Г1АС-9024-М Brown: Size 


س م 


Women's Blazer (Even Sizes only 8-16) $79.99: 
Û АС-9521-М Tan; O АС -9522-М Brown: Size 
Add $3.00 pp. & handling per Blazer. 

| O Check C Money Order enclosed for complete total $.— ^ 

| understand that if | am not fully satisfied. | may return 

blazer(s) for a complete refund of the purchase price. 
Check Charge: OMC OBA/VISA OAE [10C 

| Card # Exp. 


Мате 
Address 
City 


اا 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


State Zip 
Prices effective through March 31 31. 1979. 
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CLOCKS 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular * Transistorized e Quartz | 


z m MTS RE 


Superb NEW Quartz! 
* Best timekeeper on the market 
* Regular shaft PR-100 

т Foe 4 dials up to 44 inch thick 


PR-100 #154 American-made battery clock movement 
* The only 4 Jewel Battery operated Clock 
movement on the market! i 


* Immediate delivery from stock! 


PRICES: 1 for $6.95; 5 at s5. 85 ea.; 10 at | 
VEMENT i 
PURCHASED! $5.40 ea.; 30 at $4.85 ea.; longer shaft | 


PRICES: 1 for $10.95; 5 at 39.50 ea.; 10 at | 
$8, available at slight extra cost, shipping 
extra. 


50 ea. ; 30 at $7.55 ea. : shipping extra. 


SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00 — PHONE ORDERS WELCOME | 
KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 


For FREE Catalog Call: (414) 245-5305 or 245-5332 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 
[for faster catalog delivery please send 35 cents] 


Build this beautiful 
Dome Home by 
yourself! 


The least expensive, most 
energy-efficient home 
available. p 


Makes Over $60 EXTRA a Week 
In Own Sharpening Shop! - 
“My Belsaw Sharp-All made 

me $3,500 last year just in spare 

time. Now I’m going full time. W о 

It's great to be your own boss. eZ : 

David Swanson — Utica, Michigan 


Let Belsaw prove > 
YOU can do it, too! On our 


' 30-DAY FREE TRIAL OFFER 


JOIN THESE SHARP-ALL 


MONEYMAKERS You risk nothing by accepting this offer to 
“Think the world of mv Sharp- a see how easily you can turn your spare time 
All. Àm prossin $4.000 a es " into Big Cash Profits with your own Complete 
Р Б Б 1 E Sharpening Shop. No selling... No previous ed e cci 


on a part-time basis." 
Lawrence Stevenson 
E. Syracuse, New York 


"There's excellent profit in 
sharpening . . . we now do 
about $600.00 a month." 


Ed Kirer, Jr. 
Sarasota, Florida 


experience needed, Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening 
SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
Shop and Garden tools . . . all cutting edges. 


Send coupon for FREE facts on 
| this money-making business. 
“I average $5.00 an hour part att | How we'll even finance you. 
time and business gets better Û "LÀ No Obligation — No Salesman Will Call 


dfe te, A 99 BELSAW SHARP-ALL CO. 
Sandwich, Minois 709F Field Bldg. Kansas City, Mo. 64111 


==- RUSH COUPON TODAY FOR FREE BOOK --— 
E BELSAW SHARP-ALL CO. Stan Field, Pres. | 
7 709F Field Bldg., Kansas City, Mo.64111 | 
| 
| 
| 


Monterey Dome's geodesic shell package canbe easily 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
IS a dramatic breakthrough - makes home construction 
a snap. No skills necessary 
Your Monterey Dome home will save you up to 6096 of 
building costs over a conventional home, yet meets or 
surpasses all building codes. It will also save you up to 
50956 or more on heating and cooling costs. Many home | 
packages are available ranging from 700 to 4,500 
square feet 
Send for our all-new, color 
cJ Montere Catalog and Plans Book - 
геи 96 lact-filled pages ol 
“Domes exciting. affordable homes 
Write today' 
L] Please rush me your new 96 page full color Catalog 
{| and Plans Book. | am enclosing $4 00 


E Also send me the Monterey Domes Assembly 
Manual tor an additional $5 00. 


М MAME . 


Send details of FREE TRIAL OFFER and Free Book “Lifetime Security” 


Name 


Address ji ADDRESS E 
س‎ x i < CITY, STATE, ZIP | 
ity тае Mail to: Monterey Domes, Dept. 222 il 


P.O. Box 5621, Riverside, CA 92517 
E ши mm mm um mm um um um dio 


SOLAR \ BOOKS 


49 | | 
PUBLISHERS 9 METHANE 


The NSCC dealer who cleaned 
the exterior of this brick 
building averaged 


€ WIND 


AND OTHER 
ENERGY 
SOURCES 


AT LAST! 
All significant books on solar energy available by mail 
from a single source. Send for our comprehensive cata- 
log. Including solar energy conversion tables and detail- 
ed descriptions of most books, Send $1.00 for catalog. 
Refundable. 

ENERGY BOOKSTORES, Dept. P-202 

4525 Comber Ave., Encino, CA91316 


Another NSCC dealer cleaned 
this house and averaged 


E. e к= ay ity = Эр. Ан p Re 
BEFORE | AFTER | 


New NSCC dealers have earned as much as $42,000 net in 
the first year of operation. THEY'RE CLEANING UP... 


YOU CAN “CLEAN-UP” TOO 
AS A NATIONAL SURFACE CLEANING DEALER 


Your area is a "Gold Mine Call or write at once for complete information. 
The profits in this new service business are fantastic: = 
A proven dealer, John Н. "grossed over $1000 a | 
week in his first month.” Another, Richard V. ‘made SIS MEM — write or call Mr. David A, Sheridan (216) 292-4727 
$485 profit in one day, in cleaning a home.” The FOR NATIONAL: SURFACE CLEANING CORP: 
National Surface Cleaning system removes years of 16-PAGE рош Paway Се, Se АНТЕ 
grime instantly and harmlessly. The chemical does 1114394 او و و ا‎ PS-2 
the work, not you! The simple spray-on, rinse-off FREE! 


| Purchase the material locally, and build this beau- 


| method cleans brick, stone, aluminum or wood Mame MITES IL ЕЕ E a = tiful "A" FRAME CABIN. Complete plans, illus- 
| siding, steel and concrete, elc. A demonstration Address " trated instruction manual and material list: ALL 
makes the sale. NSCC provides equipment, chemicals, ee ds FOR $5.00 on a MONEYBACK GUARANTEE. Send 


| $5.00 for plan #.709Ito: 
DEPENDABLE PRODUCTS CO. 


complete training. No franchise fee PA REET TR 


mom 


P.O. box 1645, Vista, Calif. 92083 


SEE YOUR MUSCLES 
GROW DAY BY DAY! 


OUR CHOICE! |—— 5 eu YOU'LL PUT ON INCHES OF 
he d o M » POWERFUL MUSCLES 
You Can Do This... ON YOUR BODY! 


ĝ BUILD POWERFUL d 
MUSCLES....FAST! 7 MOST MEN NEVER REALIZE THEIR FABULOUS POTENTIAL 
@ LOSE FAT! FOR MUSCULARITY. Why? Probably because they ve never come 
2 GAIN MUSCULAR across or taken advantage of a training program quite like the one we 
9 WEIGHT! us offer here at UNIVERSAL BODYBUILDING. Our program has the 
Е | Ultimate masterplan for total body development and strength!!! 
e DOUBLE OR TRIPLE How would you like to get into shape? Really into shape. Better 
~ YOUR STRENGTH! than you have ever been. Enough to make the girls notice you with 
@TRIM YOUR WAIST! admiration and enough to make the guys turn their heads in envy. No 
kidding! | don t care how much you are out of shape, regardless how 


much you have let yourself go, | can change your body 100%, all for 
the better! Face it, unless you do something about it, your body gets 
ES worse; day by day it gets uglier! Your body and your health are your 
œ most important possessions and they deserve your attention. With 

^". progressive body building you get better day bv day, with results you 
^. can see and feel!!! 


@FEEL BETTER 


. SKINNY? у 
7? MUSCLES WILL ~ .: 
| APPEAR ... 


Shape-Up, Get 
that waistline 
down and 
muscularize it! 


MAGICI S/N 


YOUR NEW 
MUSCLES WILL 


EU г 4 FAT WILL 
DISAPPEAR – 


BE CREAT- ВЕ SOMEBODY SPECIAL! КТ 


MUSCLES! 


Improve your health, self-confidence and your outlook on life as 
you become more muscular. Regardless of your a e, height or U 


muscles! 


present build, we'll help you build a fabulous body. ousands of 
eople have taken this course with fantastic results — why not you? |8 Box 6694 
Whatever you look like today, we can improve on it. We guaran- Я Detroit, Mich. 48240 
tee it!!! | 
| Y ou bet | want MUSCLES - rush me your FREE 
ARMS — Develop big, powerful SHOULDERS — Get rid of those | | 3 di 
arms — the kind Pire love fo be E puny shoulders! Instead, fill i Booklet and all your Colorful Brochures!! | am 
eco ی ا‎ respect from your shirts with bulging muscles! ï sending you 25c to help cover postage and hand- 
LEGS — cl : : | 

Ll — T= Is your chest sunken LJ those spindly pn ram d m B lingcosts. (please PRINT clearly) 
ana un rTessive: o more: | 
It's eas "to build a massive d viec adt Kg Pace ii 
chest You can measure 45, 47, sible" g Name Age 
See ‘ABDOMEN —Trim and hard — 

[_] BACK — Develop your upper لا‎ that's the way your abe should M Address 
back, and get that outstanding | | jt-bell 
"V-Shape!" Often within one Joou. Get rid of your рочишу, ОШ 
агу your " ADIE n = ш ا‎ c — ca un CI CBE.  — ——— ——ÉÁ c 
wedge formation be о е ах was ага waist—ail wnen 
shape — it's a real attention- you develop those abdominal i MAIL THIS COUP ON TODAY 


getter! 


SAVE up to 90% 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 504 
today (or $1 for extra fast delivery). 


AIRBORNE SALES CO. 


8501 Steller Dr., Dept. PS79 
P.O. Box 2727, Culver City, CA 90230 


Order Eyeglasses 
ру Mail and Save. 


Yes, prescription glasses 
(or your present lenses 
duplicated) by mail and 

at big savings. As low as 


Сну BE "prism Optical, Inc., Dept. PS29 


Siati 


POWER TO SPARE. 

12, 14 and 18 hp cast iron engines provide 
easy starting, high torque at working speeds. 
Power applied through gear reductions to 
246:1 gives you tremendous могкромег 

at the wheels. 


HIGHER GROUND CLEARANCE. 

Up to an amazing 19". Compare that with other 
garden tractors! You can cultivate taller crops, 
handle big, Power King implements, work easily 
over rough ground 


MORE USABLE HORSEPOWER. 
All-gear drive delivers almost 10056 of 
engine output to the wheels. Puts more 
horsepower to work, gives more work 
per gallon of gas. 


TRACTION PLUS. 
Power King s size and 
weight combine with 
big, ground-gripping 
tires for superior 


traction. Addition of ff, ии 
wheel weights and/or T Ө YEAR-ROUND 
loading of tires VERSATILITY. 
gives you enormous * X With twenty-five 
pull-power. quick-change 

attachments, 


vou can put your 
Power King to work 
to handle all the 
tough jobs 
on your place. 


Power to take on tough jobs. It takes real muscle to handle big 
plowing jobs. To move mountains of snow. To mow acres of lawn. 
And have power to spare when tilling, discing, cultivating, dozing, 
loading, log splitting and more. Power King's. got the muscle to 
handle jobs like these. And what's more, Power King is built super 
tough, super strong, for years of reliable service. 


Write for information ana free catalog. 


Power KING 


TOUGH JOBS BOW BEFORE ITS MIGHT! 
| Engineering Products Co., 1005 A-2 Anoka Ave., Waukesha, WI 53186. 


180 | POPULAR SCIENCE 


$14.95 — frames, lenses, 
and case! Satisfaction | 
guaranteed. Write for 

| SS) free catalog. 
Address Est. All lenses, all styles. 


10992 N.W. 7th Ave., N. Miami, FL 33168 


DO-IT-YOURSELF 


FINE FURNITURE KITS 


e» Heirloom quality 

e Solid 3/4" hardwoods 

e Easy to assemble 

e Many models 

e Money back 
guarantee 

e Factory direct prices 

e Prompt shipment 


€ 
Send $1.00 for color catalog 
Refund on first purchase. 


EMPEROR 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. F-512 Emperor Industrial Park 
Fairhope, Alabama 36532 


YOUR PHONE 
CALLS ON TAPE 


Record incoming and outgoing calls automatically 
with this all solid state unit connected to your 


| telephone jack and tape recorder. Starts record- 


ing when phone is lifted. Stops when you hang 
up, making a permanent record. Easily installed. 
No extra monthly phone charges. FCC APPROVED 
2-1/4 x 1-3/4 x 2/4 '$24.50* 


21/4 х 3/4 х 172" 


| Self contained solid state. Excellent adjust- 
| able sensitivity. Recorder activated by voices 


or other sounds, Uses recorder mike or 


| remote mike. Great for home, business, elc. 


AMAZING ELECTRONIC ! 
MICRO MINI MIKE 


Among world's smallest, solid state, sell contained 


E 24 


= - wu 
4l ы 


is — 


(800) 821-2280 
Drill Your Own Water Well 

Could you spend $500 or more for a water well for 
home or garden use? FREE INFORMATION 
PACKAGE tells you how to drill-it-yourself with the 
HYDRA-DRILL, a portable, hand-held machine 
for installing wells to 200 feet deep. You'll receive 
the booklet, "HOW TO DRILL YOUR OWN 
WELL," 33% rpm record, assorted information 
sheets, and an order form. Call our round-the- 
clock TOLL-FREE phone (800) 821-2280 [ext. 
42] or write to DeepRock Mfg., Dept. PS29, 
Opelika, AL 36801. FREE—NO OBLIGATION. 


= 
к шй 


T he war against roaches is finally over! Never 

again will you have to constantly spray . . . dust 

. „ „ bomb' your home with evil smelling chemicals 

.. Only to walk into your kitchen, bathroom or 

bedroom a few weeks later... snap on a light, or 

open a drawer ... and gag at the sight of a new 
colony crawling over walls, counters or sinks. 


Because here from California's leading univer- 
sity . . . from U.S. Government research scientists 
...comes dramatic proof of an amazing 
‘DOOMSDAY FORMULA' that when used’ on this 
roach-kill program spells SURE, PERMANENT 
DEATH to every last creeping, crawling roach 
plaguing you today! — PLUS, completely protects 
against ants, silverfish, palmettos and waterbugs, 
too . . . all starting with just a SINGLE BLITZKREIG 
TREATMENT that launches you on the way to 
making your entire home IMMUNE TO PERPETUAL 
ROACH INFESTATIONS! 


Even more startling, once you apply this amaz- 
ing 'Doomsday Formula' and leave it in place, ITS 
KILLING POWER WON'T FADE OR WEAKEN 
FROM AGE — in fact, is so utterly devastating . . 
from your first sprinkle-on treatment, you're on 
the way to protecting your home with a chemical 
"death-shield" that no roach can possibly come in 
contact with and survive! Yet it's safe to use 
around children and pets when applied as 
directed. 


DRAMATIC PROOF! HOUSING OF- 
FICIALS REPORT: NOT ONLY KILLED 
ALL ROACHES — BUT NOT A SIN- 
GLE ROACH COULD BE FOUND A 
FULL HALF-YEAR LATER! Yes, extensive 
test-results in San Francisco, Los Angeles and 
San Diego Municipal Housing Projects still have 
officials gasping in amazement as A SINGLE ONE- 
SHOT TREATMENT of this 'Doomsday Formula' 
completely roach-proofed scores of plagued 
apartments! And mind you, this was after years of 
failure by professional exterminators desperately 
trying a battery of so-called "high-kill" chemicals. 


MORE PROOF! CAFETERIAS AND 
RESTAURANTS WIN TOTAL FREE- 
DOM FROM ROACHES AFTER JUST 
A SINGLE ONE-TIME TREATMENT! In 
test after test . . . location after location . . . food 
establishments that were prime roach-targets . . . 
that used to demand twice-weekly spraying by 
professional exterminators DISCOVERED 
TOTAL FREEDOM FROM ROACHES . . . for the first 
time ever! Even more significant — they've stayed 
roach-free for MORE THAN A FULL YEAR AFTER 
JUST A SINGLE ONE-TIME TREATMENT! 


` STILL MORE PROOF! HOTEL TESTS 
PROVE: JUST A SINGLE, ONE-SHOT 
TREATMENT AND ROACHES VANISH! 
It's a scientific fact! So effective is this miracle- 
killer . .. even in dark elevator shafts of commer- 
cial hotels, (normally a roach's playground 
paradise), not a single bug could be found in 
months and months after JUST A SINGLE ONE- 
SHOT TREATMENT! 

Yes, here is that lifelong dream of TOTAL VIC- 
TORY OVER ROACHES, ANTS, SILVERFISH AND 
WATERBUGS that science now offers you; and it's 
SO easy for you to win in just 2 simple steps: 

1. Wherever you have a problem or suspect a 
problem may arise (as explained in the 
program), you simply sprinkle a tiny dust- 
ing of “PERMA-KILL-100"' wonder-formula. 
That's all there is to it. 

2. Since this FORMULA won't wear out ... 
lose its strength ... fade or weaken from 
age — you only reapply it if somehow it gets 
damp, wet or washed away — painted over 
or covered up — or, of course, if you move 
to a new dwelling. 

And since this entire anti-roach program 
not only kills all roaches plaguing you 
today — but CONTINUALLY KILLS OFF 
potential new invasions ... YOU ARE 
PROTECTED AGAINST NEW HATCHES TOO! 


PROVE IT заг ENTIRELY 
AT OUR RISK 
send for wondrous ' PERA. KILL-100" today 


AKES YOUR HOME UNE To 
vm ROACHES! 


e TESTS BY CALIFORNIA UNIVERSITY AND U.S. 
GOVERNMENT SCIENTISTS PROVE WONDER 
FORMULA UP TO 37 TIMES MORE EFFECTIVE 
THAN PROFESSIONAL EXTERMINATOR POI- 
4SONS. PROVES SUPERIOR IN ELIMINATING ALL 
. ROACHES AND PREVENTING 
„АК EVERY TEST RUN. 


" LASTING 'DEATH-SHIELD' EFFECT KEEPS ITS 
KILL-POWER FOR YEARS — SO A SINGLE ONE- 
SHOT TREATMENT CAN PROTECT YOUR HOME! 


„© REGISTERED BY THE UNITED STATES EN- 
'YIRONMENTAL PROTECTION AGENCY FOR USE 
IN ALL BUILDINGS, COMPLETELY ODORLESS... 
GIVES OFF NO UNPLEASANT FUMES. ONCE 
APPLIED YOU'RE NOT EVEN AWARE IT'S THERE. 


REINFESTATION 


on this no-risk trial offer. When it arrives, simply 
sprinkle as directed. That's all there is to it. 

And remember — if "PERMA-KILL-100" does 
not give your home the same TOTAL PROTECTION 
against roaches as proven by California Univer- 
sity Scientists and Public Housing Officials . . . if 3 
months from now — 6 months from now — even a 
full year from now you see a single roach in your 
поте... simply return the label for a full refund of 
your purchase price, (less postage and handling, 
of course). You have tried it entirely at our expense 

. it has cost you not a single cent! 


` ACT NOW о FULL MONEY-BACK 
GUARANTEE — NEVER USE 
ANOTHER SPRAY AGAIN FOR 
THE REST OF YOUR LIFE! 
© 1978 American Consumer, Inc. Caroline Rd, Phila., PA 19176 
ввапаввававае MAIL NO-RISK COUPON TODAY MLLLLLLLLLLLT. 
PERMA-KILL-100 
Penn-Bia Lab Sales, Dept. JRPF-7 
Carolina Road, Philadelphia. PÀ 19176 
Please rush me IMMEDIATELY, the quantity ol "PERMA-KILL- 100" 
» checked below, on full guarantee of money back anytime wilhin one 
= full year (less postage and handling) if | am ever plagued by a single 
= roach again 
: CHECK OFFER DESIRED 
а [1 (008) Regular Size (lor smaller apartments & efficiencies) 
only $4.95 plus 756 postage & handling. 
(016) Large Size (for larger apartments and homes) . 
-35 plus $1 postage & handling. 
= (702024) Giant Size (for extra large homes, estates, 2 family houses, 
2 small stores, restaurants and light commercial establishments) . 
only $14.95 plus $1.50 postage & handling. 
Total amount enclosed $ _ PA residents add 6% sales 
tax. Check or money order, no CODs please. 
CHARGE IT! (check one) Exp. Date 
Г] Visa/BankAmericard 
[C] Master Charge Bank Number ——  .— ___ 
Credit 
Card + 


only 


Name 


Address = Apt, = 
Cty Яше Zip 
AGENTS, REPS, BULK USERS NOTE: Case lot Orders are now available 
lor Hotels, Motels, Hospitals and Supermarkets — Write on your 
letterhead for wholesale prices. 


Canadian customers please send orders to: 
Mail Store Ltd., Dept., JRPF, 170 Brockport Drive 
Rexdale, Ontario ММ 5СВ 
(Ontario & Quebec residents add sales tax) 


assasaasss Djy, of American Consumer, Inc. sssssaseasas 


ү new GIANT from 
: Washington State 


uinault EV 
о | 
i ı Strawberry | 


Î vou may never taste berries fee 
ll this plump and sweet unless 
B you grow them yourself. They're too I 
g tender to ship! Virus-free plants pro- § 
g duce quarts of extra-large berries even g 


THE BUTTON BUSINESS = cowetetesystem 
en ER A $24.95 
SIDELINE 
WITH THE 
BADGE-A-MINIT" ` 
SYSTEM... 


small plots. 
Here's the amazing tool that lets Sy. Pu noi Paus adi 
you make plastic-protected, met- p FREE color catalog of p > 
al pin-back badges and buttons 7 guaranteed nursery stock. 
instantly, at home, for fairs, re- ÊR l Send for yours today. й 
unions, local events, school апа 1 FREE GIFTS for early orders! 
club activities. Great for local 106 years Û | 


‘Andrews Nursery уым 


401 Andrews Lane, Faribault, MN 55021 


elections, for business promotions, or just for fun. Discover “‘BADGE- 
POWER”: power to persuade, promote, or create sympathy for your cause. 
Badge parts cost just pennies, finished buttons sell for much more. The 
button business can be a great шш шш шш шш шш шш шш шш шш шш шш 
sideline for an enterprising son or BADGE-A-MINIT, Ltd., Dept. PS29 Вох 618, 


daughter, too. Dozens of uses. Civic Industrial Park, La Salle, Illinois 61301 | [ Burglar = Fire = Smoke 
"E Шу , Ser ple button and fully illustrated 
Send for free facts. details. i Alarm Catalog 
| — J I'm convinced. Rush me the complete system. l've en- | 
HONNAN Г \ \ ғ ssp S ед Н mane و‎ ES for post- il * Billions of dollars lost annually due 
' age and 596 sales tax for Illinois residents. Or use my и 
GET FREE SAMPLE BUTTON AND SEES UR lad Ier IET BM to lack of protective warning alarms. 
FULLY ILLUSTRATED DETAILS C VISA (Bank AmeriCard) ÛJ Master Charge FREE CATALOG Sh h t 
эшч, чш DITEN NNN. TIT C Diners Club O American Express O Carte Blanche ы jue aw uw TU 
чен — Credit Card * Exp Date protect your nome, business 
| The BADGE-A-MINIT system includes steel and Inter Bank #. and person. Wholesale 
fiberglass reinforced Lexan plastic hand die press, ite If. Free 
high брай color coded die: set, 12 badge shells, sche р ена in see 
12 pin-back parts, 12 pastel perforated message ADDRESS gineering 
discs, 12 plastic protective circular discs and color- y CITY STATE ^| es EN 
ful literature on all BADGE-A-MINIT, Ltd. acces- [ SIGNATURE... 


UNCONDITIONAL MONEY BACK GUARANTEE Box 82802 Lincoln, Ne. 68501 


sories plus fully illustrated operating instructions. 


| PS-029 


J WODDCR. AFT 


ondas. Now you can build 
Wooderafiers tools are | cna aerial Chace _ These 3 BIG DRAFTING 


i 1 | not generally E 


` KITS included... 


Feel asense of pride when you display this 


at local outlets. Our 
E | superb century old schoolroom and railway — 
eed aa Meiste station wall clock. Work from plans and flat падне | when you train 


S РЕТ ^ ee 
| Council dy 


. with us for a 


lumber, or assemble our popular pre-cut kit 
with detailed instructions. 


Do-It-Yourself Set 


tools, benches, and 
| accessories for cabinet makers, carvers, | 
sculptors, finishers and hobbyists. | 


Catalog $1.00 in Coin or Stamps includes blueprints. 
| flat lumber in 1 
WODODCR AFT fine-grained oak. 
Dept. PS29 313 Montvale Ave. A ИШ ү чы 
WOBURN, MASS. 01801 clock movement, ay E 
= : ya n Mm, | "Maybe vou can fn Я job 
rawar 
LIMITED SUPPLY OF "Po. enum 
4 “wide, 41/2" deep. that gives you more satisfaction 
PILOT 5 GLASSES El PR en 


AVAILABLE NOW AT 


This home-study plan was designed 
to help beginners get jobs with security 
and prestige as draftsmen. It's 


31139 


| ! I 
REDU CED PRIC ES н Pre-cut kit easy with our exclusive step- 
-step instruction. 
N $134.00 К Everyth ina deen want is | 
plus $4.70 for shipping. included with our course. 
Mass. residents, 
add 5% sales tax. Mail coupon for FREE "DRAFT- 
ING CAREER KIT", Dratting Apti- 
These МО л> EO GRR | | -------------- tude 2. including new 5-way 
precision Drafting Instrument and color, Р 


Flight 

Glasses are now 

available to the public A 

| foronly $9.95. If you could buy 

them elsewhere they'd probably cost you over $20! 
Handcrafted, these glasses feature hardened metal 

frames, impact resistant polished glass lenses and 

selective ray-screening capabilities. Your satisfaction is 

absolutely guaranteed. If not salisfied, simply mail them 

back within 10 days. Your money will be returned. 

| To order, send check or money order (include $1.00 
for postage and handling) to United States Optics Dept. Q, 

| PO. Box 14206 Atlanta, GA 30324. (Please specify gold 

or silver frames) SPECIAL: Order now and get TWO PAIR 

tor $18 plus one dollar handling charge. (Deluxe, velour- 

lined vinyl cases also available for only $2.00 ea.) 


LIMITED OFFER FROM U.S. OPTICS 


| 

І FREE with order—48 page color cata- 
|j log of Grandfather, Grandmother, 
[ 
[ 
] 


wall, desk and mantle clock kits for 

all levels of skill. Plus movements, 
1 dials, accessories, hardware, tools 
and books. Satisfaction guaran- 
teed. For catalog only, send 50¢. 


Name 

Address 

Cl ocn 
Mason & Sullivan Co. 


Dept. PSP, Osterville, MAAG 


brochure, “Careers in 
Drafting” — ALL FREE. j 
No salesman will call. „ 
GI and VÀ Benefits. 


m" 


Ге; Coreas by Home-Study 
1 WORTH AMERICAN SCHOOL OF DRAFTING, Dept. PCD19 

4500 Campus Dr., University Plaza, Newport Beach, CA. 92663 
l Rush “DRAFTING CAREER KIT," including Book, 
| Aptitude Test & Drafting Instrument— ALL FREE! 


1 NAME ACE 
ADDRESS 
i 

LENY 
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= FREE: 


sample Import - 


17% 


my method of DYNAMIC-TENSION LS “+ | 
starts giving you results that you feel ' & : 
and your friends will notice. Big, 3 | 
useful muscles. Gain pounds in weight 
where needed. Lose "pot belly." 
send me your name and 
address for my 32-page 
book—FREE. 


CHARLES ATLAS 
49 West 23rd St., 
New York, N.Y. 10010 
Dept. 1B 


LOW COST HEATER 


ENERGY 
SAVINGS. 


б mailed to prove 
everything | say 
is crystal true. 


io START AT HOME — Spare Time! Make your first Mail Order trans- 
B.L. MELLINGER, Famous action 10 minutes after you open my Plan. | put you in immediate contact 


World Trader, Internationally s TE. CN ANE: | | j F 
known Май Order Expert. with Mail Order product winners, how to Buy Below Wholesale for biggest 


^| started in Mail Order in Profits, how to make and run little ads that bring cash-filled mail. 
EXE З WAYS TO MAKE MONEY...PICK 1 OR ALL 
my experience to make a fast MAIL ORDER a IMPORT е EXPORT 


start in your own big profit : ; 
ое ди Y" xi | give you the kind of [search out new imports Take cash-in-advance or- 


products you must have and put you in direct ders exporting products 
24, 221 to make mail order pro- contact with suppliers. made locally. | reveal 


fits . .. secrets that bring Drop ship plan starts Export leads to start 
IMPORTS cash-filled orders. you without capital. you fast. 
Surplus English 
MOTORCYCLE ı5: Meet 
cc 


Lovely с 
Simulated |. 
Diamond 


Ring 30£ 


Bottom £23.25 = Top $15.75 
Pius Shipping 


Ecuador 
Orlon 
Poncho 
6.38 


ee fos ACTUAL REPORTS OF 

MAIL ORDER MONEY MAKING!! 9а sl SAMPLE COUPON 
$7,000 INBANK CUTS OUT MIDDLE -, The Mellinger Co. 

- | 6100 Variel Ave., Dept. P2242 

AFTER 6MONTHS. MEN. "Can таке | Woodland Hills, CA 91367 

Sold watches to 29 80% more profit Im- Send Free Sample Import and Free Report. 
variety stores. Refill porting merchandise. | | understand there is no obligation and no 

: | ill call. Sh oh 
vri pri i я к bes bean á == Mail Order/World Tra de B ein кыы PEAR: 


is the best.” new car, own store.” | 
J.L., Canada B.T., Canada Name 


THIS KIT CONVERTS A 55 GAL. 
DRUM (NOT SUPPLIED) INTO 
HIGH CAPACITY WOOD 
BURNER, WITH LARGE 11-3/4" 
5Q. DOOR OPENING, CAMLOCK 
CATCH, INTERNAL DRAFT 
CHANNEL. SPARK-PROOF, 
AIR-TIGHT DESIGN ALLOWS 
SAFE, CONTROLLED, EFFI. | 
CIENT HEAT WHILE LIMITING 
METAL TEMPERATURE OF 
THE DRUMS TO PREVENT 
BURN-THRU. USE THE DRAFT 
CONTROL FOR HEATING 
LARGE OR SMALL AREAS, 
BASEMENT INSTALLATION 
EASILY HEATS YOUR ENTIRE 
HOME. BURNS OVER 24 HRS, 
HOLDS EMBERS FOR DAYS. 
HEAVY DUTY STEEL KIT IN. 
CLUDES ALL HARDWARE AND 
EASY BOLT-TOGETHER 
INSTRUCTIONS. TOP DRUM 
SQUEEZES 60% MORE BTU'S 
FROM HEAT NORMALLY LOST 
UP THE CHIMNEY, KIT GUARANTEED NOT TO CRACK, WARF, OR 
BURN UP FOR 10 YEARS + 1 YEAR MONE Y-BACK TRIAL PERIOD. 
BOTTOM KIT $21.95 + UPS $3.85 EAST, $5.50 WEST OF MISSISSIPPI 
RIVER. TOP KIT $17.25 EAST OR $17,05 WEST, MORE INFO ON THIS 
AND OTHER RUGGED HOMESTEAD PRODUCTS AVAILABLE. 


SOTZ CORP., 13609 STATION RD., 
COLUMBIA STATION, OHIO 44028 


` Your home workshop 1 can PAY-DFF... 
EP Power Tool ! S B G 


This one power-fedtool— 2 > сү, Bo mne C a8 —: 
SAWS to desired Width... “Ss e ДСГ Sond TODAY M Tm i ж 
PLANES to desired Thickness.. ч 4 


| | | |. fact-Tile &c. — га 
MOLDS all popular Patterns... REE 
— all in one fast operation! 


: Î Mail Coupon Below 
Only Complete Workshop Tool Of Its Kind In The World! 


For Complete 
... Details! 

From the day it arrives the Belsaw will make and save you 

money. With shortages and inflation driving lumber prices 

sky-high, this versatile power tool quickly pays for itself by 
easily converting low cost rough lumber into high value 
finished stock. Make your own quarter-round, base mold, 
door and window stop, casing, tongue-and-groove . . . all 
popular patterns. Other Belsaw operators turn out picture 
frames, fencing, clock cases, furniture, bee hives, bed slats, 
surveyors stakes ... all kinds of millwork. Handles tough 
oak and walnut as easily as pine using only one small motor, 
and so simple to operate even beginners can use it. 


Men and women everywhere are using this one 
low-cost power-feed machine to start and build 


IMPORTANT 


| agree to limit 
my request to 
only one Free 
Sample Import, 
which 1 have 
not previously 
requested. | am 
21 years of age 
or older, 


BUY ONE AT A TIME or buy in quantity. 
| Examples include one Motorcycle $275.|, Address _ 
100 Electric Shavers only 2.68 ea. or 25 


for 2,97 ea. Digital Watch 7.75 ea. or 100], City 
| for 6.95 ea. One simulated Diamond Ring | 
75g. Prices include duty and shipping. 


: | State ты ап — — — 
Mellinger Co., Dept. P2242, Woodland Hills, CA 91367 ! — -Save 3 days, give ZIP for fast reply- — —- 


BOOKLET! | ^. 
There is NO OBLIGATION and 
NO SALESMAN Will Call—ever! 


If coupon has been BELSAW POWER TOOLS Со. 
removed, just send 


postcard with name 929F Field Building 
and address to: Kansas City, MO 64111 


BELSAW POWER TOOLS Co. 
929F Field Building 
Kansas City, MO 64111 


[] YES. please send me the FREE Booklet that 
gives me _omplete facts about Belsaw's Planer- 
Molder-Saw and full details on how I can qualify 


Does The Belsaw Pay? 
YOU ВЕТ! 


READ WHAT BELSAW OWNERS SAY: 


‘| bought a batch of walnut in the rough, and 
after planing it on the Belsaw | figured | saved 
enough money to pay for two-thirds Ihe cost of 
the Planer. It really does a good job.” 

R. 5. Clark — Springfield, Ohio 


"This. machine pays for itself making money 
Out of scrap boards. || is a very well built 
machine and | confess it is more than | really 
expected for the price It does everything you 
Say it will. 

Stephen Schultz — Orangeville, Penna. 


| ir | i ; for a 30-Day Free Trial right in my own shop. I 
YOUR their own new businesses ...and YOU can do the "Ive been a planer man for years and am now understand there is No Obligation and that No 
OWN Same. Supply lumberyards, carpenters and retired. The Belsaw has earned me $60,000 in Salesman will call. 


contractors in your area with door and window 
trim... base shoe... bed mold...cove and 


eleven years, its the best investment | 
ever made. ` 


BUSINESS 


miia äp — Ма 
quarter round... ALL of their trim. You can sell Moho Sawyor= Roseburg; Oregon E 
picture [rame to custom framing shops, "| recommend the Beisaw as the most useful address ica 
paint stores, department stores and direct to shop chien) Sid ied eae ni in use 
i TRI { Р gne every day in the Workbench model shop : 
users, Al pens ааа MS YN МВ | coir at aan wea civ 
at FREE Dooklet with facts and f ay Hedden, Editor 
detail RUSH COUPON TODAY! Workbench Magazine State —————— a 
: etails ... RUS j BA oe — L m E Б 
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de — | 
Rockwell SpanG-bloc Sander I WIRELESS 


use. Thumb control switch, off- ф * 

te Pane fo ve * МІКЕ : FROM 

ing, 12,000 OPM. 100% Ball The ONLY FM wireless mike featuring micro- X 

Bearing, 5/64" Orbit. miniature size, on-off switch, hi-fi response a 

Direct Motor to pad design. and easy tuning. Transmits sounds up to 300 ft. |" | F 

Pad size dia" x dia". r^ $2.00 [| thru your FM radio. Use as remote mike, inter- xii T H F KI T 

for shipping. "—- $54.99 — оц науаны, s" alarin eyst., bet ү etc. m 

A okai $4 9 or fun, home, office and school. Great at par- | ж | | 

4000(290)-87 || ties. Only $24. 95 + $1.50 post-hdlg( batt. incl.) wv | : | 

SILVO (BRAND NAME) TOOL CATALOG: | NEW! VOX-VOICE PEOPLE 


STHOUSANDS OF EXCITING TOOL VALUES: К i 

Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- |n { OPERATED SWITCH 
well, Dremel, Skil, Nicholson, Disston, Millers | : A| A built-in microphone makes this VOX superior. | 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, Automatically activates cassette recorder or 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, | movie cameras (having a remote control jack) 
Wiss, Channel-lock, General, Pony Clamps and by sounds or voices. Sensitivity adjusts from | 
many Nationally Advertised brands of tools and | whisper to loud. Use in home, office, car. For 
supplies. We ship Coast to Coast at prices hard pl = dictation, meetings, seminars, security and 


| oO | | crime detection. Only $29.95 +$1.50 post-hdig.(Bat- 
CATALOG today, „Аж. ee TOUS tery incl.) Order Today. Mass. res. add tax. Qty. discs. avail. Call 


It's reversible! The rugged durability 
of a $70.00 Mountain Parka on one side, 
the luxury and warmth of a $30.00 
wool shirt on the other. The Reversible 
Jacket is just one of over 120 unique kit 


І | for MC, VISA or COD orders. CH oo $2, free rse ut evier. ideas available from FROSTLINE. You'll 
۷ | C&L MARKETING UP, D - | | 
SILVO HARDWARE СО. | LELA 50 Hunt St., Watertown Mass 03172" (617)926-2055 save up to half the usual cost of ready- 


made items while building in quality and 
features seldom found in factory pro- 
duced products. In addition to our 
traditional line of sewing kits for out- 
door clothing and camping gear, we now 
offer Graphite Fishing Rod Kits, Fly 
Tying Kits, Kite Kits and many more, 
All kits are fully guaranteed. 


107 Walnut St., Dept. PS9-2, Phila., Pa. 19106 


WITHA 


STRUCK KIT 


4 

7^. ALL GEAR 
MAGNATRAC KIT 
with BACKHOE 


pun 


(Dealer Inquiries Invited). 


unm‏ س 


«ш і You're only hours away from а Business of Your Own when 
you start to assemble your Struck-Kit Tractor. Once assembled (a weekend 
project), your Struck Tractor will allow you to turn your spare hours into 
Cash! Over 30 attachments allow you to tackle almost any ''compact size" 
construction, landscaping or gardening job. You'll be able to get in places 
m the “big rigs" can't and then charge your own price! Buy 

| factory direct from the leader in the small crawler field and 
be one of the thousands of ЕДЫ customers, Send now to: 


EE шт. — uusknns ven mamas 1 


STRUCK KIT, Dept. P529, Cedarburg, Wis, 53012 | Graphite Fishing Rod Kits 
MINI-DOZER | О Catalog showing Struck Tractor Kit construction & | \ | * Beautiful flex-action 
KIT | EM Уз matrac аг Mini-Dover) $.50. Bot i à; = High tensil strength 
| [] Plans for fabricating Struck Tractor (specify Magna | a \ " Incredibly lightweight 
| trac or Mini-Dozer) from local materials £7 00. Both | || p * Casts farther with 
| реп» — $10.00. (Refunded on any purchase.) | 3 less fatigue 
p m | + Pre-formed cork handles 
| be à : = | » Everything is included 
| City. State, Zip 


— ES SSE SS ج‎ ЎСА 


THE FUN MACHINES 


. that work, too! 


Dems d à 
For a FREE catalog of money saving kit 
ideas, just write or call: 


Le 
1 =j - 
=<. 
1 m Li 
# 
i аў 
.9 


x * FUN TO RIDE! 


" These rugged off road vehicles 9 
are powered by 5 hp to 16 hp 4 

à American-made engines. y 

Engine is completely as- 556 
sembled, frame is welded 

К. and painted. You just bolt 
| everything together 


حح س 


City/State/Zip a =< 
Save time. Call us at (303) 451- 5600, Ext. 900 


\ and start riding. Ё Mail to 
| Kit priced from MODELS FROSTLINE KITS, | 
$399 ; Dept. PSO29 1 kil people 
MODELS ` | EN SUPER TRYKE Frostline Circle. hres trea. p 
For a FREE color | Denver. Colorado е 
„Са | H id, | brochure with complete details, write today to: 80241 ^ nS 
r ea NC. Dept. PS-92, Р.О. Box 1148, Benton Harbor, MI 49022 


inc. WM 
From the largest Maker of Bike and Tryke Kits 4, the World — Сап | Heald, ne. E. 
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SAMPLES 


5 
with neut rini Juin Catalo 


ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 
100 Picture-Packed GIANT PAGES 

Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers—Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, ‘Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 

woods wherever you go! 


Mail ad NOW for product- 
packed new money-saver Catalog 


.CONSTANTINE 
2053 Eastchester Rd., Bronx, N.Y. 10461 , 
CO Enclosed $1 for Wood Samples 


& Woodworkers Catalog. 


($1 Refunded) 


Name a o РЕН ШЫП — — РН À a ee DÀ m n A m ШЫЙ سس‎ тый киш m И m ns p d m D шеш 


Magnet Lifts 175 Pounds 


Powerful, pocket- -size magnets litt up to 175 pounds Ме 

solid ateel. ed & proven on steel block! Stronger than a " 4 

any other magnat f comparable size. Go treasure hunt: 

ing. Do amazing stunts. Fish underwater. 1001 u 

3 sizes & styles: 50 ib. lift magnet, 2" long, $2. 95 each 

150 D. Mt ge sack 4" ا‎ handie, $4.96 aach: 

t 

each. Ad as m бы with handle, eh SE 95 

Mt. Beda 


co.. Dem. J "3, peg & e 


Sound Activated 
Switch — $1.95 
SURPLUS BARGAINI Turns on 
EL lights, bells, horns, sirens, alarms, 

tape recorders, wireless mikes, 
atc. Optcitis | iv volcm, webs: ог almost any sound from across room. Hun- 
dreds of fun & practical usas. Do mysterious tricks & stunts. Great for exper- 
imanters, electronic bugs. NOT A KIT. Completely assembled, wired. lncludas 
sensitiva switch which receives sonic signal, transistorized relay circuit & = 


ише rene Pid te Stel mike, schematic. 
; $3.00. Add 75¢ handling. Johnson Smith Co., 
112, 35075 ‘Automation. Mt. Clemens, Mich. 48043. 


New 
FUN-FILLED 
e CATALOG 


оок 


Funmakers «Hobbies * Sports *Disco Items 
Jewelry *Emblems *Model Kits *Electronics 
Science *Photo *Imports *Self Improvers 


Bargains *Practical Jokes *Magic 
“Most unusual catalog in the world.” In- 
dispensable for those who want more 
« of everything in Ls life! MAD MAG, 

ESQUIRE, Y, NEW YORKER, 
. LIFE have rk about this inter- 
—» esting catalog. Johnny Carson 
NL often talks about Johnson Smith's 
wacky items on T.V. (Our magic ао nen started!) 
Thousands of satisfied customers since 1 


SEND FREE CATALOG! 


FEM 
Fut Tarea 


ME /A 
Johnson Smith Co., Dept. 112, Mt. Clemens, Mich. 48043 
| have enclosed 10€ for mailing. Rush your new catalog to: 
NAME 
ADDRESS - 
Apt 
CITY 


À 


CHIMNEY SWEEP 


Your Own Business — A chimney sweep can clean a chimney with the 


August West? System in one hour. Nationally, the average charge is $40.00. 
Many sweeps are making over $1,000 per week! 


А Growing Need 
The energy crisis has 
resulted in a dramatic 
increase in wood burning. 
Wood smoke deposits flam- 
mable creosote in chimneys. 
Regular cleaning is necessary to 
prevent fire damage. 


The August West? System 


4 


More sweeps use it than any other method in 


the country. 
Ask for “The August West Story" 


(In Georgia (800) 282-1333) 


August West Systems, Inc. 
Box 663X, Westport, CT 06880 


Enjey feil stained glass crafting with our new patented system. f 
Build beautiful leaded, hanging dames and table lamps, many old 
| designs. Semi-KiT includes pattern on | 

molded FORM, accurate PAPER PAT- 

TERMS, INSTRUCTIONS. Send 50° for 

FA beechure showing 24 lamps in color, 

‘booklet on art glass, glass cutting and 

catalog of kits and supplies. "E 

H.L. WORDEN CO. PS78 


BON 519 113 MAIN ST, 
GRANGER, WA 34932 


THE ORIGINAL 


BASEMENT TOILET 
Genuine P и з ЖЭ М, 


FLUSHES UP TO 
SEWER OR SEPTIC TANK 
-No Digging Up Floors- 2^ -— 
INSTALLS EASY. ANYWHERE! RES 
Write McPHERSON, Inc., Dept. PS 
Box 15133 Tampa, Florida 33684 


« Runs off battery in your car or truck. 

a Can cut a pickup load of wood. still leaves plenty of 
juice to start vehicle. 

* Famous super-tough Oregon bar & chain. 

* Approved for Highway Department use. 

* Sold and used around the world. 


Call Toll-Free 1-800-528-6050 ext.195 
Or write: Tensen Company, Inc. 
1218 N.W. Glisan. Portland, OR 97209. 


Send for our free booklet, or call TOLL FREE 
Learn how we can put you in business this month. 


800-241-8444 X 


NOW, Elegance. 


Cherry Kit ($92.50) 


Wainut Kit ($99.00) Everything for Clock Builders . 


e 68 Clock Kits e 159 Music Box Mvts. 
e 239 Movements e Brass Hardware 
e 200 Dials, 150 Hands • Moldings & Trim 


Send $1.00 for 100-page | Clock Catalog 
| (Coming soon, sleek 45' Vienna Regulator) 


Dept. 02, St. Charles, IL 60174 


Fiberglass 
Travel Trailer 
Kit 


Build v Yourself! Save С; cd 


leena ompact, lightweight. Weg 
abou! as ibe. atch weight, Easily pulle d by emali an ad bg cars. 
Assembled in about 3 days with manual, All hardwork comple ted 
al factory. No special tools. Summer Coolness, winter warmth 
wilh dual wall construction. Fully equipped. Furniture moulded 


inio interior walls. No screws or rivets to loosen, Basic Burro Kit 
$1735.00, Write BURRO, Dept. PS-2, 14143-21st Ave. Ho., Plymouth 
MN 55441 for full color catalog. Please enclose £200 for postage 
and handling. 
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Unadorned 
power tools ¥ 
...they do the 


same job as tools ~ 
costing up to 5 times as 


We skipped the chrome to save you money...but 
we did not skip anything on performance. Actually, 
we skippéd more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 
Our tools are not exactly flashy. We p= 

are the first to admit it. But in arti- | 

cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scale and offer full performance and 


irecision. 

HERE'S HOW WE DO IT...First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed...and will last at least as 
long. AMT tools cost less to make and are sold 
direct, They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICITY... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
tomers... and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 


STANDARD PARTS... Our designs use standard hard- 

ware items wherever possible. By aviod- 

о? e ing custom-made parts we pass on tre- 
mendous savings to you. 

0 If you are looking for power tools 

that perform like units costing many 

times our low prices, order today and you'll be one 

step closer to many hours of woodworking satisfac- 


tion, 2 Mf | 
JOINTER-PLANER egi A et seh 


pound adjustable tables. For planning, joints, bevels, 
suts to La” depth. Fence adjustable 0° to 50°. Steel 
Knives, dual guards. Use any mo- Pe) 
tor. Precision ball bearing indus- 
trial model, $15.05 add'l. Wt. 19 


Ibs., f.o.b. factory. 


Seekers eee P ^) 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 


10-YR, FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St, Royersford, Pa. 19468 
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PITT 


much. 


Brand new @ electric motor - 
developing full 1 h.p. 17 Ibs. (Purchased 


ый separately, $39.85). With any | 
AMT machine here. 52480 
B" tilt arbor saw . . . cross- 


POWER SAW cuts, rips, mitres, cuts, com- 


pound angles, dadoes, coves, moldings. Completely 
assembled with ground cast iron table, : 

safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9.75 add'l. 
Takes 14 h.p. motor or larger, 
standard blades, attachments. 


_ Wt. 22 Ibs., f.o.b. factory. 
FREE OFFER, $ 


| cabinet base plans, . . 3950 


with one piece of 44" plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
fence, $7.50 add'l. 


| ] < | 


BELT S 


NDER A precision unit. It changes 
! from horizontal to vertical in 
seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses h.p. or larger motor. V-pulley drive 


Vy 
Ё and multi-purpose drive spindle. 
accessory, $14.50 


Disc sander 


... B" swing. Same pre- 

cision and speed as $40 
units. Sturdy cast iron with tubular steel bed. 
Lever action tail stock, bu. 


two-speed pulley, fits $ 
any motor. Set of 3 # и ѓа i 
high — t re * MU 
els, a П | А 1 = 
face plate, $2.90 add'l. 15 lbs., f.o.b. factory $9450 


F | а А 

| .. 12" swing. Industrial 

4 000 LATHE size, does same job as 
$75 units. Tubular steel bed rails, screw action tail 
Stock, 3-speed pulley. Use any motor. 3 high speed 


chisels, $7.80 


ia : Е gs ace 30 lbs. 
| d ат] р „б. à ac! огу. $ 
Set of 8 turning chisels $20.90 5400 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4^ model with heavy duty, double 
shielded, hisels $7.80 add'l. 4° Pridie t 3 high speed 
turning chisels, $7.80 add'l. 4" face plate, | 
$2.90 add'l. 30 Ibs., f.o.b, factory. 556500 
Makes beads, coves, 


WOOD SHAPER КЇ 


moldings, tongue- 
and-groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 


Less wood. Takes 14 h.p. motor or lar- 
BO ger, standard cutters. Optional hold 
| down assembly, $4.50 add'l. 9 lbs., 


f.o.b. factory | s9 990 


BUY DIRECT 
.. USE THIS HANDY 
ORDER COUPON 


2! NOW Д ШШЕ 
= AMERICAN MACHINE & TOOL CO., Dept. PS29, Royersford, Pa. 19468 = 
= Please send me the units checked. Payment їп full enclosed $. 1 . огр = 
= $5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return = 
= unit within 10 days for full refund, No questions asked, | = 
= Г] 8" Power Saw at $39.60 G.E. Motor Г] $34.80 (with other item) z 
z O Standard Rip Fence at $6.50 . C] $39.85 (purchased separately) = 
= L] Long Cabinet Rip Fence at $7.50 1 Wood Shaper Kit at $29.90 = 
= L] Ball Bearing Spindle at $9.75 | Г] Opt. Hold Down Assembly at $4.50 = 
=  [] Belt Sander at $39.50 [] 6" Swing 3' Lathe at $24.90 z 
= [] Disc Sander Attachment at $14.50 [] 12" Swing 4' Lathe at $54.00 = 
= 1 Mitre Gauge for Sander at $2.95 [] Deluxe Ball. Bearing 4' Lathe at $66.00 z 
= Г] Jointer Planer at $49.85 ш тее ооли N i | my lathe = 
= Ball Bearing Spindle at $15.05 e sels $7. above = 
A iia T M [| Set of 8 Turning Chisels $20.90 = 
= ADDRESS. — = 
= ү ن‎ STATE Еа. B 
eT TOTTI TTT Rm Rk 
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| Ax "OFFERS A NEW RANGE OF 


[ SWEET HOME, 


RICKA DUO-WHEEL 
CONVERSION KIT 


eincrease 
tire capacity 


«Greater 
operating safety 


Longer tire life 


Write RICKA MFG., 
DEPT. RPS-2 


Pequot Lakes, MN 56472 | 
for Illustrated Brochure 


mam. ah - ч == «= 


= 


ы 


AMERICA'S BEST INSULATED 
HOMES! Pre-cut home kits in 
select, treated and hand peeled 
Northern White Cedar or Lodge 
Pole Pine logs priced from 
$3900. Use your custom plan or 
select one of ours. We manufac- 
ture kits for any log structure. 
Send for Plan Book $3.50, or a 
Dealership Information Package 
$5.00. 

Ж "EXTRA" Insulated Log Homes Ж 


Wilderness Log Homes 


Route 2-PSC29 Plymouth, WI 53073 


O Plan Book $3.50 
О Dealership Information Pack $5. 


Please Send: 


Enclosed is $ 
Name 
Street 
Town 
State 


MINERAL/METAL DETECTORS f 
Call Toll Free 800-447-4700 
Сым. (in ILL.Coll 


Send for Free Literature | 
White's Electronics, Inc. 
1011 PLEASANT VALLEY RD.. 
OREGON 97386 


AMERICAN 100 CIGARS 


it your cigar has 'non-tobacco ingredients added", than we have a treat in 

store for you. Our cigars are all American made, all 100% natural tobacco 

For the best smoke you've had in years, send $1.00 for sample of 3 to: 
CIGARS, Box 76460, Atlanta, Ga. 30328 


— BUILD THIS ANTIQUE CRADLE 


An heirloom for your children or grandchildren. 
Weekend project. Indicate initial wanted. Plans 

| | ; only $5.95, Postpaid. Pre- 
| cut kit available. 


D.C. Projects 
Dept. PS792 


3 Madaline Dr. 
Edison, NJ 08817 


NRI can show you how 


to make money 


There's plenty of opportunity for 
the man سا‎ can service lawn 
mowers, garde 

tillers, out 
snowmobiles and the like. 


There’re 50 million small engines out 
there, and many are waiting for qualified 
servicemen to fix them. NRI can give you 


Its 30 “bite-size” 
lessons concentrate on 


one subject ata time CANN 


the training you need to cash in on this | to let you move at your own pace, 
opportunity, and you learn at home in your | give you greater clarity and faster learning. 
spare time, at your convenience. The same teaching techniques give you 
| advanced training in the 45-lesson master 
Exclusive! | course...training in the repair and servicing 
Build Engine as You Learn of a wide range of other motors including 
You learn by doing with NRI "hands- generators, industrial equipment, even 


motorcycles. You learn to service electrical 
systems, transmissions, clutches, power take- 
offs, and more. 


on” training, Only NRI gives you all the parts 
and training you need to actually build a 3 1/2 
HP Clinton 4-cycle engine and learn from the 
inside out as you progress. And your training 
includes real Professional tools, including an 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors, 

а full set of quality wrenches and more. ..all 


More Training, More Value 
America’s oldest and largest home- 


million students. And this experience means 


to equip you for learning and earning. that you get the most in practical, effective 
training for your dollar. You get lessons 
Choice of Two Courses | 
NRI’s basic course puts special em- 


phasis on lawn and garden equipment, and 
teaches you the theory and practice of igni- 
tion, lubrication, cooling and starting systems. 


Auto Repair 

approved by Richard Petty 

America's winningest stock car 
racer says, "If you really want to learn 
how to repair cars, NRI is best.” In- 
cludes professional tools like ignition 
analyzer scope, diagnostic engine ana- 
- — lyzer, timing light, case hardened 

`. wrenches, and much more. Basic and 

— e advanced courses. Check postcard 

-F for catalog. 


Air Conditioning/ 
С. & X CHR Refrigeration/ Hening 
к. AU — including Solar Technolo 

px чы Gets you into a wide-open, 

growing area with practical fining. 
that includes lessons on solar heating, heat 
pumps, etc. Course is complete with profes- 
sional tools and window air conditioning 

unit for demonstration and troubleshooting 


repairing sma lengin ass 


arden tractors, chain saws, 
oards, mopeds, motorcycles, , 


> v x 


study technical school, NRI has trained over a 


Other income opportunities from NRI. 


developed and tested by professional educa- 


| tors...expert help from instructors assigned 


to your course...a full set of quality tools 
..a complete, working engine that you build 
yourself ..the best training and value for 


your money. 


Find out for yourself how much NRI 
training can do for you. Send for the free 
catalog with all the facts and descriptions 
of every lesson. No salesman will call. Get 
started on your future today! If postcard has 
been removed, write to address below, 


| practice. Two courses, with Master Course 


| including optional training at York Institute 
| Resident School at no extra charge. Check 


card for catalog. 


Electrical Appliance 
Servicing 
Good appliance repairmen are hard to 
come by. NRI trains you for your own full or 


| part-time business in fixing everything from 


toasters to refrigerators and freezers. Step-by- 
step training includes professional appliance 


tester for fast troubleshooting. Check card 


for catalog. 


NRI Schools 
McGraw Hill Center for 
Continuing Education 


| e! і 3939 Wisconsin Avenue 


| Washington, D.C. 20016 
“НЩ. 


New Table Top Invention Puts You In... 


PROFITABLE RUBBER 


"You can have ) АТТ Т 


a happier life 0 | | 
| atterns Catalo 
—excellent income OVER 200 inn. | 


$ТАМР BUSINESS 


Home Operators now make 
$16.50 AN HOUR in Busi- & €? 
ness once monopolized by ; Ш 
a few big. companies е 28 
Special rubber stamps bring nigh Vi d ES 
prices—cost only pennies to make 33 
on new, low-cost table top machine. 7: . v 
Take 27 cents worth of material, os i 
make nerfect hag the d businesses 
and offices now bu y by the dozen at $2.75 each. Make up to 
£16.50 an hour. Start i in spare time in your own home. Hun 
machine on kitchen table usin Fre ld electrical outlet. 
Make any kind of stamp We'll | send you free information 


— perfo rm a service 3 А, NE FREE PATTERNS а WHEELS 


WITH CRTRLOG PURCHRSE 


eve ryon е пееа S Е 0 WwW M 7 ONLY $1.DO REFUNDABLE 


Lowe-Built Toys & Cratts 


in | 788 2907 Lake Forest Rd. 
sí —work part time | P.O. Box 54597 63 Tahoe City, Ca. 95730 4 


or full time" 
110 VOLT A.C. GENERATORS 


Francis von Schrader 60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
President belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 29th 
year. Guaranteed Б months. $149.00 Postpaid while 
supply lasts. Our X1200-watt generator needs no bat- 

tery. Special price—$139.00 Postpaid. 

VIRDEN PERMA-BILT 

P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors. Clog resistant, easily 
installed. Маке basement into game 
| room, den, apartment with private bath. 
| Write for free literature. Dealer inquiries invited. 
DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


without obligation about this established, highly profitable 
business. We'll even help finance your start. r free 
information send E and address today on a рела to: 
UBBER STAMP DIV. 
1512 Jarvis, Dept. R-3-IB, Chicago, 111. 60626 


| NEED THREE PHASE POWER 


The "THREEPHASER"' allows you to.operate three ONLY 
phase ete ¥ thru 74% horsepower from 220 
volt single phase power sources. Rugged — heavy $ 35 
duty — patented unit built to give many years of 

satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Components 


Clock Movements: Battery, Quartz, 
Pendulum, Mantle, Key Wind, Elec- 
trie, Grandmother Westminster Triple 
Chime, 31 Day School Clock. Metal, 


Bezel, & Paper Dials. Erags, and 
Plastle Numbers, Markers. Clock 
Hardware. Hundreds of Items. 

tity Prices. Send $1.00 for 50 Page 
Catalog. Refunded on $10.00 Order. 


| $45 95 WORKS BEAUTIFULLY 


UPHOLSTERY DETERGER CARPET DETERGER = . Калу to assemble kit of cast 


| е СУ iron parts, Use your own 14 hp. NEWPORT ENTERPRISES, INC. DEPT C 
са is no ordinary business opportunity It a | is motor. ani ir "pres needed 2313 W. Burbank Blvd., Burbank, Calif. 91506 
offers you anincome you may havet ought tits s y — approx. 120 strokes/min. Send | 
p уч АС 5415.95. Catalog describing this | 
impossible—abusinessthatkeepsgrowing. || бутуу у үа п other кз. only ш. PORTABLE STEAM CLEANER 
With Von Schrader Machines you provide a Y л Dept. PS29H, Cedarburg, Wis. “Steam in 60 Seconds" 


service everyone needs-— cleaning of car- 
pet or upholstery or walls. Every home and | ——— —— ——— —— ——— ——————————— 
building are potential customers. The _ TA PORTABLE ELECTRIC POWER 


E o Engines, Air Filters, Lawn 
=й. CLEAN— mowers. 1 year guarantee on 

' lire box, coils. Uses liquid soap, 
propane fired. Weight 120 ibs. 


equipment you use is the finest: (1) Von CN Vel к Build your own 110-Volt Electric rm FUIT ON NUM 
Schrader Carpet Deterger gives deep-level EIAS EL. Plant from used parts. Will oper- WEDCO MFG., INC., Dept. S-7, 
cleaning to carpet; (2) Von Schrader Up- ENS Ык QW Hi Box D, Jackson, Wyoming 83001 
esi vasa dad аап d ipu ec RA A a theres RN сите S 

ully; (3) Von Schrader Wall Deterger (not к | m ie Med: dn | 
shown above) cleans walls muchfasterthan | | q ERE | EEE TAINED 
by hand. Start with just one machine, if you | “29Р | check or M.O. CHAPALA C0. GLASS 


Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
| P 7 plies. 

N e BIG STARTER KIT 


WHITTEMORE, BOX 2085DE, HANOVER, М MASS. 02339 


A BUSINESS OF YOUR OWN 


wish. Then, as your business grows, you 
may want to add the other two and thus of- 
fer a complete cleaning service. You own |g i 
your equipment—no fees, royalties, con- | drilling. milling carving, routing any metal or wood, Cutting edges 
tracts. You keep all you earn. Work full time | from %" to 1”, shanks all 4".Brand new, in air-tight G.I. packs. 
or part time. Your investment? It's so small m MEUM NE ce Edo 
you'll find it hard to believe. What's more, gi er peer fero 
we help you every step of the way, just as 
we've helped thousands of other Von Texas orders add 5% tax. Export orders add $2. 
Schrader Associates to financial indepen- | 

U.S, SURPLUS CENTER, Dept. 501 


dence. 2d 715 Camden, San Antonio, Texas 78215 | 


Free Booklet and Record 
give you full information 


100% Guaranteed. Add $2.00 for shipping 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 


Big opportunity for mechanics. 


Get the facts about your А Write for folder No. Р52, and free bonus offer. | 
future in on-location clean- |» С Record telephone conversations in your arie HYDRAULIC JACK REPAIR MANUAL CO., INC. 
ing See how wel | Von ы office or home. Connects between any is й.Р.О. BOX Зе STATEN ISLAND, N. Y. 10314 
ta : А { cassette or tape recorder and your = T E eee 
Schrader Machines are built, | telephone or den LINE. “sluts 
ч 3 automatically when ph red. 
Extra! Special Recorded | $4 Рет siges ot есап © Print For Profit 
Message from Francis Ж) This device is not an answering service. сн. r r Aay- 
von ocnracer to you | announcements, greeting, sympathy 
H Super Powerful rayer cards, t ve mone 
included. ' Wireless Mic S NR E Чез ueste j 
Call Toll Free 1-800-558-2484 Ф Tin | y. We supply everything direct from 
| ] ; Б Й 10 times more powerful than other mics. factory only. Easily followed rules. 
(except in Wisconsin, Alaska, Hawaii) d Transmits up to % mile to any FM radio. Also raised printing like engraving. 
Call anytime—day or night | Easy to assemble kit. 15V battery (not incl.) | Mave homes op. Add toi income: Send 
If you prefer—use coupon lo USI Corp., PO. Box PS-2082, Melbourne, FL 32901. •! | 79-CB, Meriden, Conn. 06450 
- von SCHRADER company - { and other specially ims “enclose $2.00 to USI Corp. C H EC K IT О UT! 
i — : i There are more opportunities, 
Н х ‘coed ا ا‎ ааа ver i UNIQUE SPORTS CAR KIT d t d ervices offered 
- Schrader Machines. (No salesman will call.) и ОУ Tun TEV а inue Laser | products and s | зм 
assembly талаша, рг rile AME id HE 4- > -= 
Е Name E | ania | in the “Classified Opportunity 
Е (Please PRINT) 1 | Available Т Mart," i diately followi 
и mE 8 Dept. PS279 art, Immediately TOIIOWInBE 
‚су ———À EWE 3rd St! | this section. You may find just 
Sb 72 > 4 | . 
ee ne what you’ve been looking for. 
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smart boating without high cost or constant expense. No need 


for ‘big rig’ burdens. Go when and where you please, 
шен and carefree with your compact and fabulous 


for YOUR Sport 
and Family 


Recreation. 


fils in every home or car 


America's foremost small Craft in many styles and 
sizes {гат | to 4 seaters, provide smoother, faster 
ride with | to 10 HP motors, Yacht-smart sails or 
lightweight paddles; available either FOLDING or 
rigid PORTABLE in prefabricated Kits or Factory 
Finished in ali colors and brilliant Deluxe. or subdued camouflage. 


In 4 Winter evenings 
or 2 Rainy days, 
complete the 


There is great — income and se- 
curity for the technician trained in this field. 


We provide a unique study .program in Air 
Con tioning, Refrigeration and Heating, de- 
signed for the independent person. Practical 


training kits are included. In addition you will 
build a complete refrigeration system on 


which you will perform experiments and tests. Fabulous 

TRAIN AT HOME ... -— Glider 

WRITE FOR FREE INFORMATION emari я from я 
asy Prefa! 
О "Air Conditioning, Refrigeration & Heating dis 
OTHER COURSES AVAILABLE ка аї S168. NOW! Pen 
* FEM : а | а | - 
arr || C t" FREE 
és Oa Gores pera e "Е Prefab $117. "ri FACTS & FIGURES 


Mail coupon or address to: 
Folbot Corp., PS279 Charleston, S. C. 29405 


Г] Bookkeepi 
O Small Engine Equipment Mechanics 


*APPROVED FOR VETERAN TRAINING JIFFY 2152. 
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А Correspondence Institution & {га 16 fe et lon g Р 
6201 W. Howard St., Chicago, IL 60648 ` | ! NAME 
"wa et Basic Kit E А 
NAT ee eee aes | Bam $ | ADDRESS 
Address TERRAE SERRE س‎ i 
Ga ee Y ACH T-SMART SAILING | CITY 
State 20 2 —- Large Dacron Sailrig, $185 xii STATE ZIP 
PSO29AC Phone. 1  — _[] Veterans Check Here. = М — 
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А small Tampa Cigar 
Manufacturer LB 
would like to C 
demonstrate to a 

few Havana Lovers 
that you can still enjoy 
the unique Havana Flavor 
without Mr. Castro's permission. 


If you remember savoring and linger- 
ing over a fantastically mild and flavor- My Offer to Cigar Lovers 
ful Cuban leaf cigar in the days before [ will send you postpaid a variety of 60 Factory Fresh 
the Cuban embargo, you will be inter- ^ Cigars. Smoke one or a half dozen with our compliments. 
ested in this offer — and the story  lfthesecigars aren't all you expect and a great deal more, 
behind it! return ш remainder by ew коч viis ed refund you 
When the Cuban embargo hit, we ghee © questions as our delivered cost is оу 
aisim made ориз hcd min Our үр 


ing the same incomparable quality we | THOMPSON CIGAR CO. | 


. had made our reputation on. 200 No. Edison Ave. Dept. A254 Вох 1839, Tampa, FI. 33601 


The solution was pure cloak-and- O.K., TOM! Ship me the Thompson S Sampler under your 
456 sales tax.) 
put to sea carrying a precious cargo of em чел Ф Ф! 
O Master Charge Е 
inally reached their destination — 
prime tobacco flourishes to this day, 


| money-back guarantee for оп! $9.90 
dagger. One dark night a few yearsago | e 

| г Charge $9.90 to ту EEE 
Cuban tobacco seeds. After running a j | = 

| О American Express [Û] Diners Club 
Honduras. Here under almost identical | 
far from its native land. This is the to- 


` JUST ONE HAND ! 


А completely NEW concept in gardening ma- 
chines! The amazing 2-in-1 TROY-BILT® is not 
only a wonderfully better roto tiller, it's a!so 
a wonderful compost shredder-chopper! It 
turns your whole garden, however large or 

| small, into a fabulously fertile “compost pile"! 
So easy to handle, even for ladies and older 
folks. You guide it with JUST ONE HAND! For 
complete details, prices, off-season savings, 
send coupon below for free booklet. TROY-BILT | 
Roto Tiller-Power Composters, 102nd St. & 9th | 
Ave., Troy, New York 12180. 


| DOE Roto Tiller-Power Composters 


ept. 9002 
102nd St. & Sth Ave., Troy, N.Y. 12180 


oa send the whole wonderful story of TROY- 
BILT® Roto Tillers including prices and OFF-SEA- 
SON-SAVINGS now in effect for a limited time. 


(Please Print Clearly) 


Credit Card No. (Print All Digits) 


Master Charge Also Enter EXP. DATE 


O Check for 3.90 enclosed. (Fla. residents add 
a group of daring Cuban expatriates 
O BankAmericard 
gano uit of Cuban gunboats they 
conditions of climate and soil, this 
4 Digits Below Your Acct. No. 
bacco we use to make our superbly 


У | е : signature 
".. mild and flavorable cigars — cigars an ж — 
MISE lodi Gye Sewers ARERR RARE expert can’t tell from Havana. name 
Address B. s CREDIT CARD HOLDERS CALL addas 
| city... .. .... State Zip... TOLL- 4 237-2559 | __ 
city state zip 


FEBRUARY 1979 | 191 


A. J. De Cristoforo is recognized as a shopwork 
genius, a master of tools, an accomplished 
photographer and draftsman. He's had a long. 
distinguished career as a do-it-yourself writer: 


CO IS TR RUCTION 


i” 


over two dozen books, 1,000 magazine articles Tre PUNO S 
to his credit. Many of the photos and drawings [ECHNIU ЧЕ 
іп Housebuilding Illustrated are his own. T 
de PROFESS SIONAL 
S AV ۷ ۷ 
RAAT Е RI IAL 


NIATE! 


AR! AND NAMES 


It’s all here! 


Cellar to Roof... 


[^ 10 DAY FREE TRIAL COUPON 7 EEex 4 


Cli 
POPULAR SCIENCE BOOKS Mat eda) 
Box 2018, Latham, N.Y. 12111 


Please rush. ccopy(ies) of De Cristoforo's HOUSE- 

BUILDING ILLUSTRATED (No. 116) to me. 

— ——] enclose $14.95 now for each copy ordered. (You 
will pay delivery charges.) 

— — —Bill me later for $14.95 for each copy ordered plus 
delivery and handling charges. P92P 


Name 

Address At No. 
City 

وو — 


or Conan Postal Exchange 
Money back within 10 days if not fully satisfied. _ 


State 


——— Oe ee анн 


— € — — € — 


| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
zi 


| Tackle housebuilding 
projects the 
professional way... 


Do every step of every home improvement, building 
and remodeling job—with a minimum of sweat, worry and money 


—with the incredibly detailed step-by-step how-to in this book 


For a Giant Treasury 
of Housebuilding 
and Remodeling 

Know-how 


ook through and use this book, without charge, for 
b 10 days. Realize that with the kind of detail pre- 
sented here—the 1,018 show-how pictures, the easy- 
to-follow step-by-step text—you can build an entire 
house (or any part of a house) yourself, more easily 
than you imagined possible. During the trial examina- 
tion period you can actually begin your housebuilding 
project- drawing up plans suggested in the book, 
selecting construction materials and sites. 

Start with the land. How to select what's right for 
you and your needs, how best to use it. R.J. De 
Cristoforo explains every step of housebuilding in de- 
tail. You see exactly how to site your house, how to 
build the foundation, frame it, roof it, insulate it, 
put on siding, install plumbing, wiring, heating and 
cooling, finish the interior, install chimneys for 
fireplaces and woodstoves, build stairways, solar 
heating units, and so much more. 


CUT THE JOB OF HOUSEBUILDING DOWN 

TO MANAGEABLE SIZE 

Even though building a house is a big job, you needn't 
put off beginning for an instant. De Cristoforo's 
Housebuilding Illustrated approaches housebuilding 
as a series of small do-it-yourself projects—almost all 
of them projects you wouldn't hesitate to tackle indi- 
vidually. Take on a number of easily-completed step- 
Dy-step tasks (you may even want to hire a more 
difficult part done—you'll still save lots of money) and 
you'll soon have a completed house before you. This 


INSTALL DRAINAGE SYSTEMS, DOORS, WINDOWS, PLUMBING, WIRING, INSULATION, 
FLOORS, WALLS. CEILINGS, ROOFS, SIDING, 
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erg MATERIAL Make your inside walls thicker 


by staggering 2x4s so you can 
Шу add continuous soundprooting 
mas shown here 


giant volume—yours to read and use for 10 days—is 
the kind of comprehensive guide that will put you at 
ease immediately. Sequential how-to-do-it drawings 
and photographs illustrate every step so clearly that 
it's hardly necessary to read the text—except for the 
options it explains and the tips it gives you. Tips that'll 
make your work go faster, save money, give you a 
better job. 

You'll learn about new products. . .like the ready- 
made framing anchors, hangers and other hardware 
available that enable you to frame your entire house 
without driving a single nail at an angle. Like the vinyl 
gutter systems that can be used on almost any house 
design, are virtually maintenance free. Like making 
walls thicker, making space for extra insulation by 
using 2x6s instead of 2x4s for plates and studs. 

De Cristoforo's Housebuilding Illustrated contains it 
all—from planning to finishing stages, from pouring 
the foundation to driving in the last nail. This amazing 
amount of professional housebuilding know-how is 
yours for 10 days without spending a cent. And the 
instructions are so easy to follow that before you know 
it you'll end up with a remarkable finished product—a 
home from your very own handiwork. 

If you decide to take advantage of this trial offer, 
simply fill in and mail the above coupon. Unless you're 
completely satisfied that the book meets your needs, 
return it and owe nothing. If you do decide you'd like to 
own Housebuilding Illustrated as a handy reference, 
it's yours to keep for the low price of $14.95. 


STAIRWAYS . . . WITH EASE 


us, 


Joints in gypsum board walls 
are covered with a special 
compound and paper tape— 
details in the book 


rà 
Buy genuine ce 

routed sheets. Ea 
stick them to ine w 


Detail of framing for a dormer 
Note the reinforcement around tne root opening 


mic THe (n pré 
sily. speedily 
all with a mastic. 


Ё Anchor bolts in 
Concrete block 
Oundaty 


on 
B. embedded ү 


HONG KONG DOLLAR 
__ ONLY 10c 


EX. Send for this cupro- 

| nickel dollar from the 
British Colony of Hong 
Kong... only one to a 
customer ... a beautiful 
coin and ONLY 10€. 


4' 
һ rM 


SUPPLY LIMITED! Offer to ADULTS ONLY. 

You will also receive wonderful price lists 
of coin offers. Just send 10€ today to: 
LITTLETON COIN CO., Dept. HK-86, Littleton, 
New Hampshire 03561. 


22,000 LB. FORCE 


` INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than В seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
| and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 102 
6901 S. Yosemite, Englewood, Colorado 80110 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


The amazing, 
rotating airfoil 


ROLL-O-KITE: 


sent prepaid 


le 
The unusual) design of this rapidly spinning airfoil 
makes it generate strong lifting forces. “А GREAT 
FLYER"! Feel the thrilling, whirling pull as it spins & 
climbs high into the sky. Amaze your friends as your | 
kite soars above theirs! Quick, easy to assemble 

without glue or tools. 16 inch wide with 8 inch round 
ends. Complete with assembly & decorating instruc- 
tions. Eleven piece kit includes all fittings. Hand- 
somely boxed for fun gift-giving. An excellent 
weekend family project. 


МЕ $3.50 each, 3 for $10.00 

l. We 150 yards of flying string — $ 1.50 
| 25 3 kites & 3 flying strings — $13.50 

К" Canadian orders add $1.00 per kite Calif. res. add 6% tax. 
| Satisfaction guaranteed. Send check or money order to: 


RAFCO Dept. PS-2 
3136 Kashiwa St., Torrance, CA 90505 


DELUXE QUALITY MOVIE VIEWER 


COLOR or 
BLACK & WHITE 


8 MM & SUPER 8 


only $2925 


FABULOUS FEATURES 
[* Fully portable-Battery operated 


* Adjustable speed-Fast to Stop Action for 


single frame viewing and editing 
| * Precision lens-lifelike viewing 


10 DAY MONEY BACK GUARANTEE 
e Handles 200’ reels of ММ and Super 8 Ys it doesn't completely satisfy all your 


movie viewing needs, return it to us for a 
prompt refund of the full purchase price. 


[ Honor House Prod. Dept. 97VR84 
| 35 Wilbur Street, Lynbrook NY 11563 


Gentlemen: Rush me the "Luminavision" viewer | 


Now you can enjoy quality movies in the privacy of Ww | on your 10 day money back guarantee. 


home. "Luminavision" handles up to 200' reels of both 8 MM 
or super B film and gives detailed viewing in both color or 
black and white. It's battery operated and hasa carry handle | O I enclose $5 deposit. 
for complete portability to parties or for sales presentations. 
Stop action and speed control switches make for excellent 
single frame viewing or for film editing. This precision A 
made viewer is only $29.95 plus $2.50 for postage and hand- | Cit 

ling. (batteries not included) For COD's send a $5 goodwill y 
deposit and pay postman the balance plus COD charges. | 


О Il want to save COD charges so | enclose $29.95 | 
plus $2.50 for postage and handling. 
ush my order and | will 
pay Postman the balance plus COD charges. 
Name -nM 
Oa s ro ovn | 
State Zip . 


N.Y. State Res. please add Sales tax. | 


Ж PUBLIC SALE * 
FLEETWOOD 

9 SPEED Heavy Duty 

DRILL PRESS 


BRAND 
NEW i 


5 
SPEEDS 
3-WAY E Te in 
WORK m e 
penes | Vo H.P. BALL 
TURNS | pog 
TT INCLUDED 
Rack 


С. & 
ЖЕ | Pinion 


Your cost | — 
$1959 RT en 
Value "T й 


$450.00 <i 


P" INCLUDES 
VALID ONE 
YR. FACTORY 
GUARANTEE 


Check these features. 


и“ 5 Spindle speeds 460 - 750 - 1180 - 
2420 RPM. 

Built in light socket. 

Quick change pivoting motor mount. 

Spindle stroke: 31/2”. 

For steel, cast iron, aluminum, brass, 
wood, plastic, etc. 

Ball bearing key chuck: 0 to ys". 

Working diameter: 1274". 

Weight: 144 Ibs. в Height: 42". 

Taper of spindle nose: Jacobs #2. 

Full tilting table, turns, tilts, swings 360°. 

Base working surface: 814 x 8% 
(210mm). 

Maximum distance spindle to base: 
25V» (640mm). 

»* Maximum distance spindle to table: 
191; (490mm). 


ш“ Column diameter: over 3". IMMEDIATE 


DELIVERY 


j 


Pacific Freight & Salvage Co. 


| 12551 SATICOY STREET — DEPT. 146 i 
North Hollywood, California 91605 { 


Please send me — .— Heavy Duty Drill 
і Presses, Model z:50IND at $195.00 each. | enclose 
$ — as payment with this order. 


| Name 1 
| Address | 
| city State Zip | 
| Telephone Number | 
ў Master Charge/Visa — Call toll free to order: { 
Phone 1-800-421-4411, Dept. 146. In California i 
call 213- 550-6877. Specify Model 72501Н0 


Lom mnn mm ڪڪ‎ Sm Seas D а 


Save. 


Build this 
heirloom quality 


Lifetime 
MUSIC BEX 


Cabinet Kit in your choice 
of Cherry or Walnut 
1015" high x 812" wide x 4" deep 


- $30 ЖӨ емы 


‚ . complete with Swiss movement 
and discs from 114.95 


Build a family heirloom that can last for 

erations. This handsome, solid wood Cabin oet 
Kit features pre-cut, mitred, easy- -to-assemble parts. Cabinet 
Kit also includes easy-to-follow assembly guides. Purchase 


s : | Kit complete with *30 Note" Thorens-Swiss Movement and 


AFREE 
) gina 


: | WOODCEAFT COLLECTION 
| 1400 North Fruitridge Ave. 
For Visa or Box 1174, NM5/NM6 Terre Haute, Ind. 47811 
Please send me postag id 
MasterCharge | Thorens Music Box Kit(s y 
ordering Enclosed is my check, money order or Master 
Call TOLL FREE: | Charge/Visa Number (include expiration date) 
111-800-247-5018 ! for 
Пома Residents: | Mr./Ms 
w= E Addre 
A» | City . State — Zip 
(0 Please send me my FREE Woodcraft Collec- 
tion Catalog only. OB 


5 Swiss starter discs consisting of Lara's Theme, Try to 
Remember, Moon River, More, and Edelweiss . 
little as $114.95. Movement also available separately if you 
wish to order later. АП items postage-paid with this order. | 
W-6T 


for as 


Cabinet Kit with movement: 
L] Solid Walnut $119.95 
710384 


Г] Solid Cherry $114.95 
710392 


Cabinet Kit alone: 

[] Solid Walnut $44.95 
710343 

[] Solid Cherry $39.95 
710350 

Movement only: 

O $99.00 710376 


CLASSIFIED OPPORTUNITY MART 


3 AUTO TRAILERS & 
CAMPERS 


1 AUTOMOBILES 


RETUNING FOR MAXIMUM ECONOMY 


OCKET 


| gathering shells. 


6 ASTRONAUTICS BOATKITS - 


magazine, plan, 


R | 
more. Send $1.00 to MATIONAL ASSO- 


ee дыш Б 


POPULAR SCIENCE BOOKS 
Box 2018, Latham, М.Ү. 12111 


Please rush _ copy (ies) of HOW TO BUILD 
GREENHOUSES, GARDEN SHELTERS AND 
SHEDS (No. 118) to me. P92P 


О ! enclose $11.95 now for each copy ordered. 
(You will pay delivery charges.) 


ÛJ Bill me later for $11.95 for each copy ordered 
plus delivery and handling charges. 


Name. — 
Address. 
Cit 


10-DAY FREE 


TRIAL COUPON 


(OO — و‎ C7 ЭШНЕ: 
MOSS back within 10 days if not nei satisfied. 


NAL 


н а вй вија your 
own home greenhouse — 
in any size space, on any size property 


Enhance your property...have a thriving garden 
all year long...expand your outdoor living and 
storage space...plan and build just about any 
size home greenhouse or backyard shelter you 
desire. This Popular Science book — yours to 
read and use for 10 days without charge — 
shows you how start-to-finish, 

You'll find out how to: select the best de- 
signs and sizes for your property... orient 
structures to make best use of sun...put in 
foundations and erect framing.. . install light- 
..compute heating needs...and 
so much more, You'll learn what's new in equip- 
ment and materials—and how to buy them inex- 
pensively and handle them like a pro, 

Whether you design your own structure, 
follow plans in the book, or assemble a project 
fr rom a kit, this book helps you each step of the 

| way. Take advantage of this 

10-day trial offer from 
Popular Science now. 
Don't hesitate...mail the 
above coupon today! 


ONLY 


TAKE THIS BOOK 


FOR 10 DAYS FREE 


PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - ' "World's 


largest Catalo ues" - 300 '""ONEOFF'' DE- 
catalog, 


' 0’ - in fiberglass - plywood - 
increa 55%, horse- BUILD-IT-YOURSELF - Campers - 
е S10 Details FREE. Tech- | Trailers - Fifth Wheels - Motorhomes - | CIATION OF ROCKETRY, Box 725R, | Steel - aluminum - POWERBOATS - inboards 
neering, Box 1688С, Columbia, MO | Pickup Covers - Camping Trailers - | New Providence, NJ 07974, - outboards - jets - cruisers - Sportsfishers : 
65201. Kits - Plans - Full Size Patterns - houseboats - hydroplanes - tunnell - run- 
_ | (Van Conversion Plans $5.00! - Send BOOMERANGS! PRO-RETURNING!! abouts - SAILBOATS - Daysailers - Trailer- 
$1.00 for R-V KITS/EQUIPMENT cata- | Championship designs — books, Order | sailers . motorsailers - multihulls - (KYACK 
AUTOMOTIVE DEPENDABILITY | log. GLEN-L RV'S, 9152PS Rosecrans, | Free catalog. BoomerangMan, 312 - CANOES - 40 models) - BOATBUILDERS 
EQUATION wth explanation. ‚319. Bellflower, CA 90706. : Park, Monroe, LA 71201. MATERIALS - Hardware - fastenings - sails - 
h А SICS o ource А : : 
Box 136ps, Maxwell, IA 50161. 4A SNOWMOBILES ANTIGRAVITY Propulsion Device. | mastrigging - plywood - books - SPECIAL 
: y Froo — SrOCHUFS. Box 873-М. | SECTION on FIBERGLASS - resins - foams 
RAN j SE А ur Order s ped = ALOG = 
m LESS! Any Age, Driving Record Q,K.! within, 24 hours d 148 page сві: 7 BOATS, INBOARD & s rex ete '$ Se OGUES $10 ЖА. 
An nsurance ompany: 0 u Ox $ Or- | | 
Details! "Write Today: Insurance, Han- chester, WI 54425. OUTBOARD MOTORS 165 Aqualane-Tonawanda-New York 14150. 
cock, VT 05748. | Enea иш. 
——— m 5 AVIATION "HOW TO FIBERGLASS BOATS" . 


POWERFUL HORNS! Make People 
Move! Hundreds of Sounds! For Cars, 
Trucks, Motorcycles, Boats, Free Cata- 
log. Kolin, Box 357-PS29, Bronxville, 
NY 10708. 


Easy, inexpensive, Detailed 


A. Redondo Beach, CA 90 


2 AUTO SUPPLIES & 
FGUIPMENT 


BUILD - One man JET HELICOPTER! | 
plans, 
drawings - $7.00. Wl Box 3053- 


HANG GLIDER MAGAZINE, 13 issues: 
ia^ 1860-PSF, Santa Monica, CA 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


New Book - 
Rosecrans, Dept. 
90706. __ | 

EVINRUDE 
sizes , . $1.00 
McCulloch parts , 


$13.95; 21' - $19 
30’ - $79.95, Hull, 


$6.95, GLEN-L, 9152 


BS, Bellflower, CA 


1979 Bargains . . all 
handling . . 
Electra Marine, 610 


Merrick Road, ROS EL NY 11563. 


SAILBOAT Kits - Save Half, Trailer- 
able, factory Gir fiberglass. а - 
26° - $32.65; 
"ai assembled - 


Scott- 


CAROLINA DORY/SKIFF 1 С 


(20 MPH/20HP 25 MPHY/3SHP) | 
Bullders Plans only $10.00 Alr Mall 


ALTERNATOR Generator Rebuilding. 
Big Income, Write: Hedelund. 7505 
Barkentine, Las Vegas, NV 89128. 


HYDRAULIC JACK re alr kits, parts 
and supplies, Catalog $1.00, Hydrau lic 
Jack Packing & Tool Co., General Р.О. 
Box 3, Staten Island, NY 10314. 


WHEEL BALANCER 


Roll Gravity Туре. 
Spring Loaded 


А. 


Cone Туре. 
a Detailed Information 
and Пабач Free, 
JACOBSEN MFG. 
Р.О 68143 


© 15025 Pac. Hwy. SO. 
SEATTLE, WA 98188. 


THE ROLL GRAVITY 
TYPE WHEEL BALANCE 
15 SENSITIVE, ACCURATE, SIMPLE TO USE. 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2195.00: carries 220 

Ib up to 50 mph! Send 
$3.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. P512 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinarv tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land /snow /water. Complete 
plans and booklet. $7.95. Аего- 
Projects, Box  511PS, Clinton, NJ 
08809. 


= HOVERCRAFT Plans. All Sizes: Cat- 
alog $1.00. Universal p s Box 
281, Cordova, IL 6124 


| Fiberglass - 


you install interior, Terms, Free color 
. Luger, Dept. AC-79, 3800 
+ Highway 13, Burnsville, MN 


BOAT PLANS - FRAME KITS - FULL SIZE 
PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - Hydroplanes - Tunnels - 
Pontoons - 8° to 49°, LOW COST, HIGH 
QUALITY plans for over 25 years. Easy, 
proven methods especially for amateurs in- 
clude step-by-step pictorial instructions. 
BOATBUILDING SUPPLIES - Fastenings - 
Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 
books. Send $1.00 ($2 CANADA) for catalog 
plus FREE "'BOATBUILDING SUPPLIES" 
brochure. 

GLEN-L MARINE 

9152 Rosecrans, Dept. SP 

Bellflower, CA 907 


$12.00. Free Plan "Gloucester Gull" Row- 
ing Dory with 180 page Portfolio 4B Plans 
15/45 ft. Dories, Sharples & Skifs, Power 
& Sail. Action Photos & Dory Lore, only 
$8.00 Alr Mall $10.00 


TEXAS DORY BOAT PLANS 
Galveston, Texas 77553 


Box 720 


11 DO-IT-YOURSELF 


"MOBILE Telephone Calls", Many 
pe sple make Toll Free telephone calls 
from private vehicles, Haw to qualify 
for this privilece, Granted Free by the 
FCC, $1.50, D.M. Co.. Rt. 1, Box 267- 
A, Keller, TX 16248, 


BUILD EN Plane from Scrap 
love it. Plans 
Inc., Box 1293, Mar- 
shalltown, TA 50158. 


TELEPHONES Unlimited, Equipment, 
Supplies, Catalog 50c. Box 1147A, San 
Diego, CA 92112. 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal- 
lic/Nonmetallic Items. $7.00. Details 
Tree CN. Box 95P, Palm Bay, FL 


CONVERT auto to HYDROGEN op- 
eration! Generate hydrogen fuel. Plans 
and Instructions - $10.00. RDA, P.O. 
Box 873,. Concord, NC 28025, 


NIGHT VISION DEVICE PLANS. 
6,000 word illustrated manual with 
supplier index shows how to build low 
level light amplifying device for night 
viewing. $15.00 M.O., Fantastic Re- 
search, P.O. Box 96568P, Cleveland, 
OH 44101. 


BUILD solar water heater for less 
than $150, Instructions $2.00. Roger's 
Service, Box 571, Bryan, TX 77801. 


collector. 
$4.00. 


WERNER hot air solar 
Proven plans and instructions, 
512 Avocado, Pueblo, CO 81005. 


COLOR TV Tune Up. Easy Instruc- 
tions, S.A.S.E, $1.00. P.O. Box 73, 
Apalachin, N¥ 13732. 


TIRES Make roofing, boats, $2.00. 
Homecraft, 2350 WATA, Denver, CO 


PROJECTION TV . . . convert your 
TV to project Т Foot picture . , . 
Results equal to $2,500 projector .. 
Total cost Less than $20.00. PLANS & 
LENS $16.00, Illustrated information 


FREE. Macrocomab, Washington Cross- 
Ing, 


PA 18977. 


Enjoy free haat & power. Sand for 
energy Encyclopedia, Complete list 
of Mfg., cost, specifications, on ali 
alternate sources of energy - Pius 
Booklet of Plans available for do-it 
yourselfers. mE uu e 


14A Hughey урн Кага МН 03060 
WHAT? ME 
MAKE SAUSAGE 


WHY NOT? 
GREAT SAUSAGE RECIPES AND MEAT 


CURING an illustrated 227 page book written by 
a sausage maker for home use, "over 100 recipes. 


as book k price, equipment, cures 
el ie R 5 


Kutas Co. Dept 12 1067 


* Buffalo, NY "14207 


DE 
Gran 


BUILD your own SOLAR COLLECTORS. Buy 


components direct from manufacturer, assemble 
yourself. Guaranteed high quality, durability and 
efficiency. Send $3 for our catalog plus valuable 
information & advice on installation, freeze pro- 
tection, prevention of corrosion, insulation, con- 
trols, sensors, pumps, pay-back calculations, life 
cycle costs, thermal conductivity, thermal capaci- 
ty, insulation, outgassing, heat exchangers, heat 
transfer fluids, and more. 

Syd BAY SOLAR 

21045 Silva Rd. 


Sonoma, CA 95476 


BE YOUR OWN POWER COMPANY. 
No matter where you build. All you 
need to know about the revolutionary 
new 12 volt technology to power your 
home. Fully illustrated 3 book set. 
THE WILDERNESS HOME POWER- 
SYSTEM And How To Do It. Money 
NK i uarantee. Send $10.95 (Calif. 
res, 11,61 - Canada & Foreign 12. 95) 
Гре 9 TWHPC, Inc. 45501 Highway 
N. Box 732. Laytonville, Ca. 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
Such umque products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and high powered lasers, micro-mini- -VOICE 


transmitters, ultra sonic devices, super nigh 
p= 


voltage generators, intrusion and sensing 

vices, Scientific. personal protection items, 
and many other hard to find products. Send 
51.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. 51, Box 716 Amherst, NH 03031 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case, Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for April issue (on Sale March 15) is 


January 30. Send orders to Classified Adv. Dept., 


Pop- 


ular Science, 380 Madison Avenue, New York, NY 10017. 


SAVE! BUILD YOUR OWN 
2) i POWER TOOLS 


$50 METAL PARTS KITS AT 
TO FACTORY DISCOUNT PRICES 
$500 ® 18-in. BANDSAW 

ы ® 12-in. BANDSAW 

; Ф l0-in. TILT/ARBOR SAW 
e 9-in. TILT/TABLE SAW 
® SPINDLE SHAPER 


е COMB. DRILL PRESS КАТЫ, — 
e 6-in. BELT SANDER А 


KITS FROM $32.99 TO $119.99 


Featured in Popular Science, 
trated. Sold for 33 years. 
faction guaranteed. 
(Ist cl. 


ШЕЕ 


. Mechanix 
78,000 in use. Satis- 
Send $3.00 each for plans 
postage prepaid) stating tools wanted, 
Catalog included, Or, send 50g for Catalog! 


GILLIOM MFG., INC. 
Dept. PS-2, St. Charles, Mo. 63301 
70% Reduction Possible In Heating Costs. 
Build ‘The Aqua Heat Fireplace Boiler'' 
Make your very inefficient fireplace into a 
very functional and efficient heat source. Unit 
is compatible with your present hydronic sys- 
tem, and when properly installed, does not 
interfere with normal operation of same. The 
"Aqua Heat Fireplace Boiler’’ is completely 
automatic, just open your damper and start 


your fire. When water temperature in your 


unit reaches 115°F, the Aquastat controlled 
circulator starts, send heated water thru- 
out your system. Unit can heat 4 to 6 rooms. 
Perfect backup for Solar. Prints & Instruc- 
tions $12.50 (Pa. Res. add 695). Any or all 
parts available. Patent Pending. 

AQUA HEAT SYSTEMS, Inc. Box 198, 


Stoney Garden Rd., Kintnersville, PA 18930 


LOG BEL IET ER XT 


Save money! Build your own Log 
Splitter! Reduce loas to firewood 
in a jiffy. Easy to build with our 
professional plans. Safe to use and 
compact. Has ram force 14,000 Ibs. 
and 17 sec. cycle. Uses 5 HP lawn 
mower engine. ORDER YOURS 
TODAY! Only $4.95 postpaid. 


ARMOR PRODUCTS, Dept. LS 
Box 290, Deer Park, N.Y. 11729 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 
encyclopedic windmill/generator report 
gives sources, costs, in- 
structions, capacities, 
specifications of equip- 
ment you can buy today. 
Only $4.49. Also Henry 
Clews’ authoritative 
Electric Power from the Wind: $2.98. Both, 
$6.98. And famous Dwyer precision, portable 
wind speed indicator: $8.95. All three $14.49. 
FREE with order: U.S. brochure Solar Energy 
for idco and uni, 
NEY BACK GUARANTEE. 
ENERGY UNLIMITED, Dept. 102 

219 Thorndike St. Palmer, Mass. 01069 


*— LASERS UNLIMITED 


e CONSTRUCTION PLANS — with 
parts sources — 
40 Watt CW COs Laser 
100 KW Nitrogen UV Laser .... 
Helium Neon Gas Laser 
Solid State Laser Rifle 
Solid State Laser Pistol 
Dye Laser 
Pocket Laser 


COMPLETE ITEMIZED LIST of 


laser companies with addresses, phone 
numbers and available specifications 
sheets 00 


LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available 


LASERS UNLIMITED 
Dept. LI, Box 716 
Amherst, NH 03031 


ALTERNATOR Secrets! Get high power at 
110 volts from auto alternator! Get AC for 
transformer devices. Build custom regulators, 


power plant, more! only $4.00 EXCELLENT! 


INVERT 12 volt DC into 115 volt AC 60 cycle. 
Perfect for windmill systems. Learn how they 


work, who makes them, where to get free plans. 
Diagrams, photos, addresses! $5,00 RARE info 
COMPRESSED AIR! Learn about compressors 
piping, tanks, driers, separators, air tools, sys- 


tem design and much more! BIG New manual 
with diagrams, tables, photos, addresses! $5.00 


RUN THREE PHASE MOTORS ON SINGLE 

phase power! Three reliable methods. iss 

motor rewinding. Learn three-phase theo 
with capacitor values. only $3.00 BARGAIN! 


SAVONIUS ROTOR WINDMILL- Reprints of 
original patent, engineering article by inventor 
and more. Includes story on 5 kw plywood 
rotor being built in Illinois. $4.00 RARE INFO 


Above manuals postpaid 1st class — Guaranteed 


TECHNICAL SECRETS: Build solar heater, 
woodstoves, blast furnace, log cabin, electric 
car, blacksmith shop. Learn how to smoke 
meat, tan hides, repair diesels, electronic igni- 
| tion. Handbooks on solar, wind, and water 
power, electric motors, welding, gas engines, 
and more! Write for Flyer! WRITE! WRITE! 


LINDSAY, BOX 12-SE, BRADLEY IL 60915 
[E Å 


12 HOME CRAFTSMAN 


CLOCK MOVEMENTS and Accessories 
Catalog 51.00  irefundable!|,  Elcraft, 
сао 521-CF, Huntington Beach. CA 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


CATALOG FULL-SIZE FURNITURE 
PLANS - $1.00. Refunded with first 
order, Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. C5-79. Evanston, IL 60201. 


OUR BUSINESS IS HARDWARE for 
furniture and lamps, The source for 
special items. Catalog $1.00. Paxton, 
B-28, Upper Falls, MD 21156. 


` FURNITURE PLANS. Save Hundreds. 


No Special Tools Needed, Complete 
Selection $5.00, Woodesign, Box 3361. 
Lantana. F FL 33463. 

` 1600 CATALOGS listed and de- 


scribed, Sources for everything imayin- 
able. $3.00, MASTERLOG, Box 24413E. 
Oakland, CA 94623. 


WOOD . Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits. Tools... discount 
prices,  Hard-to-find hardware, 152 
pace catalog 50c, Craftsman, Dept. 

BX-29, 2729 Mary, Chicago, IL 60608. 


کم 


ER EERE 
CATALOG 

90 varieties world's rarest f 
Veneers, pre-joined veneers, B 
checkerboards, broad choice 

"wood band & art inlays. Hiius- 

trated in full color — at rea- i 
sonable prices. Learn how to create 
beautifully veneered furniture, bond | 
exotic veneers simply, instantly. Catalog 
shows simplified contact cement method | 
that you learn fast. Send for free cat- 
alog now! MORGAN, Dept. РО2Ке4 | 
1123 ва Bardstown А Rd. Louisville, Ky. 4 40204! 


12A FOR THE HOME 


AMAZING wood heater - automatic 
forced air - heats entire home - 2 
models from $269.00 - Write: Box 3, 


| Rockton, IL 61072. 


BACKGAMMON Games £4.00! Henry 
Associates, Box 473-PS, Springfield, 
NJ 07081, 


TAX RELIEF! LOWER YOUR INCOME TAX 
UP TO 50%? LOWER YOUR PROPERTY 
TAX, EVEN DOWN TO ZERO? YES! SAL- | 
ARIED, SELF-EMPLOYED OR RETIRED, 
CAN DO THIS! YES IT'S LEGAL, EASY, 


FOR THOSE WHO KNOW HOW. LEARN 
HOW FOR YOURSELF. PROCEDURE 
BOOKLET $10. 
Kazlouski Tax Thunder 
4234 CHESTNUT ST. 
PHILA, PA. 19104 


13 TOOLS & MACHINERY 


LATHE Catalog, $1.00. Woodworking 
$1.00, Shop Supplies $1.00, Campbell, 
1424 Barclay, Springfield, OH 45505. 


SMALL FOUNDRY Furnace, Supplies, 
Free Literature. Pyramid Products, 
Dept. M. 3736 South Tth Avenue, 
Phoenix, AZ 85041. 


BANDSAW BLADES. Any Size, Free 
Catalog. Bandsaws, 8921hy49., Sonora, 
CA 95370. 


4’ METAL Cutting Lathe $66.8 0. 
Taig, 15048 Proctor, Industry, CA 
91746. 


^ WOODWORKERS Swiss Army type 
Knife, 12 tools in one, $8.00, nk I= 
SION QUALITY. Kevin's Gifts, Box 
1038, Hopkinsville, КҮ 42240. ; 

SAW BRAKE, Electronic - Stops 
Blade in Seconds, Inexpensive, Plans 
$5.00: Retsome, 12836 Birrell, South- 
gate, MI 48195. 


PSCHIESINGER'S 


IO" ANNIVERSARY SALE 
Bargain Bulletin 
UNIMAT • MAXIMAT » ATLAS LATHES «SAWS 
GRINDERS » TOOLBOXES « CUTTING TOOLS 


PRECISION TOOLS + WELDERS*HAND TOOLS 
and much more! SEND 50e FOR YOUR COPY J 


SCHLESINGERS FOR TOOLS,LTD. 
1202 Utica Ave.Brooklyn,N.Y.11203 


14 ENGINES & MOTORS 


FANTASTIC new engine degreaser. 


P.O. Box 188, Clarence, NY 14031 
15A ENERGY SAVING 


FORCED-AIR 
stoves, 
tailed plans $5 
sales tax), E-4 Enterprises, Box 657, 
North Syracuse, NY 1321 


SAVE 20% on E seine Bill. 
Constant Temperature, Details $2.00. 
ECCO, Box 392 , Yukon, OK 73099. . — OK 73099. 


SAVE HEAT 


WITH 


ВЕЕР ‘BEEP 


Do г Kids leave the Soora The 
та ben the yard? SOLVE TH 


PROBLEM! 
now. Only $4.95 


plans for 
(shelf 
ëS Hanson Place, Strattord: Conn. 06407 


SS ic. ЩН =>. — Att coc 


EARTM SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available, Details free. Underground 
Box 1346-S, Portsmouth, 


15B ALTERNATE ENERGY 


WATER Storage Tanks . Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
— 7 d Write: Box 3, Rockton, IL 


HYDROGEN - Electrolysis Generator 
Caray. $10.00. L. Spicer. Lineville, IA 


SOLAR HEATING CATALOG — FREE 

SHOWS full line of solar heating 
components. Install solar heat your- 
self and order all materials from one 
source, by mall, Write for free cata- 
log and price list. Solar Components 
Division, P.O, Box 237, Manchester, 
NH 03105. 

TRUE or False? 50 mpg carburetors, 
Box 206-8, Berea, KY 40493. 


SOLAR BOOKS 


First time ever all significant books 
voler energy avaiable by ш es 


m Щр т 
. 4525 
Comber Ave., Encino, CA 91316. i 


` WIND GENERATORS 


Direct Drive Up Wind 
Parts for Jacobs 
Info Packet $1.00 


DAKOTA WIND AND SUN, LTD. 
Р.0. Box 1781, Aberdeen, SD 574011 


WOOD STOVE/HEATER - $300.00 
Build Your Own, Heats 1200 sq.ft. All 44" 
flat steel, firebrick, materials locally available 
Air-Tight Cast-Iron Door Avail- — 
able. 26" long, 18" wide, 
33" high, about 350 Ibs. 
Burns 24" wood. Plans $7.00 
NORTH CAROLINA STOVE WORKS, F 
Box C, 507 St. 
Troy, NC 21 


17 BURGLAR/FIRE ALARMS 
COMPLETE SELECTION of Burglar- 


Emel Electronics, 
Sheffield, MA 01257. 


PROFESSIÓ 


NAL ALARM EQUIPMENT 
And Supplies at Wholesale Prices. FREE 
CATALOG, CAPCO, Box 5980PS2, In- 
cline, NV 89450. _ Ы 


79 МОТІОМ PICTURES 


SUPER 8, Videocassettes апа 16mm 
full length features and digest films in 
color and black/white, Rock movies, 
Jack Nicholson, Sherlock Holmes, Bo- 

„ Selznick, hundreds of titles. Free 
illustrated catalog. Niles, Box 1576- 
PS, South Bend, IN 46634. 


VIDEOPHILES: Are you reading Vid- 
eofinder Magazine? Published 
cially for Betamax and 
Over 200 new program listings month- 
ly. Plus articles on Home Video, equip- 
ment an program reviews. Write 
Videofinder, Box BO87-S, Madeira 
Beach, FL 33738, 


New bargains 
on old movies. 


Chuckle al Chaplin in "Easy Street", 
laugh at Laurel and Hardy in “Big 
Business" or tour a Zeppelin (and 
see its destruction) in "The Hinden- 
burg". Any or all three for half-price 
during our current sale. Terrific 
films and bargains at no risk: If after 
receiving any item you are not 
satisfied, return it to us within 10 
days. We'll allow you full credit on 
some other purchase or give you a 
full refund. $1.00 brings details plus 
film catalog or video catalog alone. 
Write: Blackhawk Films, 

Dept. 4751, Davenport, lowa 52808. 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals. List 50c, 
Mr Box  3B8T7PS, Baldwin. NY 


Tells How and What 
sell, Send $1.50: JLM Prod- 
8820 187th Street, Hollis, 


22 JEWELRY 


a ل یم ہی‎ An 
COLORFUL 48 page jewelry ostalog. 
$1 refundable, Russo, Box 1106-Р 
Wayne, NJ 07470. 


22A WOODCAR VING 


Make duplicate wood carvings, 
quickly, easily. Create art 
objects, gunstocks, figurines, 
etc. No skill needed. Great 
tun. Easy profit. Just trace 
any pattern. Write for info 
PLUS "How Ta" booklet 50¢. | 


f Runt KURT MFG. CO. 
| | Woodcarving Machinery 
| 1720 PS Marshall $t. М.Е. 
“=~. Mpls., МИ 55413 


HOBBI CARVE: 


25 MUT PLANS _ 


ETC. 


5000 MONEYMAKING Formulas - Cat- 
alog /Manufacturing Secrets $1.00 
(Refundable): GWAG. Box 193, Brook- 
field, WI 53005. 


.. HENLEY'S 
20th Century Book of 
10,000 Recipes, For. 

mulas & Processes 

(Latest Edition) 
Here 5 a wealth of prac- 
tical, accurate and clear 
information and instruc. 
tron that сап save you 
thousands, or make you à 
fortune! Housewives, man- 
ufscturers, farmers, handy. 
men, home experimenters, 
electricians, chemists, 


people in every walk of lite refer to Henley's 
daily, In this gold-mine of a book, you too will 
find formulas and recipes for almost every thing 
used in the home, farm, workshop or industry . 
| Discover the trade secrets of thousands of 


900 pages hard cover-cloth binding. 
plus 95a postage & handling. 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-31 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


` NEGATIVE ION GENERATORS. (Газ- 

cinating details - $1.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 


^ ECONOMICALLY Priced-Apparatus, 
Chemicals, Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, WI 
54220. are en MI 

ECONOMICALLY Priced! Scientific 
Supplies, Catalogue $1.00, Starr Scien- 
tific. 916 Madison Street, Manitowoc, 
WI 54220. 


NEW 200-page 1979-80 catalog list- 
ing thousands of chemicals, glassware 
and lab equipment. Send $1.50 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


“CHEMICALS, apparatus, project 
books, wide selection, Catalog $1.00. 
Send to: Pioneer Industries, 14a Hugh- 


ey Street, Nashua, NH 03060. 


DIAMONDS, several tiny CRYSTALS 
manmade from GRAPHITE, plus litera- 


ture, $10.00, DIAMOND, Вох 7533, 
Provo, UT 84602. | 
*SEVEM LASER PLANS - $8.00* 


WELDING - BURNING LASER - $9.00 


“WILD IDEAS" Catalog - 


| Solaser, PS279, Box 1015. Claremont, 


CA 91711 


DRAMATIC AND UNIQUE! “AMAZING 
PLANS" MANUAL BY SCIENCE Mz 


| ELECTRONIC/CHEMICAL — 


LIGHTNING, SMOKE, LIE-DETECTORS, 
SECRETS, MUCH MORE — EASILY 
BUILTI $6.00 COMPLETE. STARBURST, 
BOX A, PARK RIDGE, NJ 07656. 


AMAZING ELECTRONIC 
"m. PRODUCTS „7 


LASERS SUPER POWERED, BURNING, CUTTING, RIF. 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - 5 - 
TUNWAND - TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB. AERO, AUTO AND MECH DEWI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO ШМАТ. 


D PARTS SERVICE. ON limited 


Depi. РЕ, Bex 716, Amherst, HH 03031 


CATALOG $1 


A. PHASER PISTOL — Complete 
. Plans for Build- 
J $2.75 each. 
UND LASER 
—$2.00, INVIS- 
IBLE FORCE 
FIELD — $2.00, 
MOON MAN ROBOT — $2.00, FLYING SAUC- 
ERS & ""UFOs'" — $325. lon Aeronautical 
Lift System — $5.75. High Power CO2 Laser 
i ы и of Super Science Proj- 
ects =- ләс̧ 
WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 
P. 0, Drawer 948A, Duluth, GA 30136 


| clear, colors, 


| B973, Sweet, ID 83670. 


27 PLASIIUS 
CASTOLITE pours like water, 
ens like glass without heat. 
Embedding. coating possi- 
unlimited, for industry, labo 
tories, craft work and nre, Reproduce 


al Catalog $1.00. Castolite. "Dept. 


79B/PS, Box 391, Woodstock, IL 
60098. 
29 LOG CABIN & 


HOME BUILDING 


“HOW TO BUILD A LOW COST 
HOUSE OF STONE", Illustrated manu- 
al, $5 (Guaranteed). Stonehouse, 


BUILD LOG CABINS, Rustic Furni- 
ture, Fireplaces!!! Complete Manual, 
$4. me Plans, $2... House- 
builder's Carpentry Handbook, $6. . 
Guaranteed . Bilder, 956 Springdale, 
Atlanta, GA 30306. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


HYDROPONIC GARDENS - 
Vegetables year-round indoors,  out- 
doors without soil. Complete Home 
Units. Information - catalog $2.00. 
River Products, Box 1071, Church 
Street Station, New York, NY 10008, 


31 NURSERY SUPPLIES 


WANT Greatest Cashcrop Working 
For You? Write: Ginseng, Flag Pond, 
TN. 37657. 


^ GROW Ginseng, 


Grow 


$50 pound. Have 


seeds, Information, Collins, Viola, LA 
52350, 
GRO-GREEN Formula for starter 
"Pop ир" and foliar applications. 


Nationally known - Sensational results 
for anything that grows, Thousands of 

Get free facts, H.D. 
Campbell (Established over 50 
years) 677 Dewey, Rochelle, IL 61068, 
(Live Profitable Territory open) 


32 REAL ESTATE 


FREE CATALOG! All Types Property! 
Photos! (12 States.) SAFE-BUY Real 
Estate Agency, Inc, Box 589-PS, Little 
Rock, AR 72203. 800-643-8341 


` “CANADIAN  ! Country Pro actis" 
Our 64th year. Catalogue - Vae 
$2.00. Tax Sale Service, Suite 404-Р5, 
B5 Bloor Street East, Toronto, Ontario. 
Canada M4W 1B5. 


AN дк М СА Properties across 
yments. Cottages, hunting, fish- 
nvestment, Free Catalogue. Cana- 


Ave 
MSM ЗАВ. (416) 789-4536. __ 


^ FREE! Big Spring Catalog! Over 
5.400 Country properties described, 
Land, Farms, Homes, Busi- 
Recreation, Retirement, Se- 


Yours FREE from the World's Largest! 
STROUT REALTY, Inc., 7 S, Dearborn, 
Dept. 5810, Chicago, IL 60603. 


С HOW to Find and Purchase Good 
Country Land. $3.50 for Complete 
Data. D.C. Enterprises, 4030 S. Tim- 
berland Dr., Greenbank, WA 98253. 


— LIVE Vacation Retire in Southern 


Utah! Fish, hunt, camp year-around 
Pure air! Reserve your own spread. 
$20 monthly — $695 full price 
Complete information kit, $1.00 (ге- 
fundable). Southwest, Box 375, Beryl, 
UT 94714 


Acre! “Buyer's Guide'' Plus nation- 
wide listings - $2.00. Surplus Lands 
EE tl 19107-ЕВ, Washington, 


33 SPORTING GOODS, 
FISHING TA E ETC. 


LOCK BLADE | 
KNIFE 4 


ONLY $295 sach 
9" Overall Length 


Flips 

5” When Closed open in- 
stantly and 

e Opens instantly locks auto- 
e Sharp and rica deg 
prevent acci- 

Tough dental closing. 

| azor sharp 

e Stainless | tough stainless 
steel blade for re- 


Steel Blade / 


liable use and hard, 


Not for sale long service. Money 
in areas back in 5 days if nat 

satisfied. Send 5 
where plus 


to cover post. 
age and nandling. 


WESTBURY SALES CO. 


P.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-2-PS 


43 


| How and Where to 


33 WPING 


EQUIPMENT & TENTS 


CAMPING Equipment, 1000 Quality 
Items, Discount Prices. Campmor, Box 
407P. Bogota, NJ 07603. 


35 AQUARIUM SUPPLIES 
Live Sea Horses AQUARIUM 


Includes 6 adults and up to 30 ponies from preg- 
nant male, manne salt, foc), sea horse trec, sca а 
shells, coral. silica sand, live snail, live plant y | 
and instructions. $6.98 

EGIN KIT: 4 adults and up to X) ponies 
Irom pregnant male, salt, food, snail, plant and 
instructions. 
LARGE DELUXE AQUARIUM and all above 
accessones with 10 adults and р to 60 ponies 45, 
from 2 pregnant males, $11.95 
АШ biis рет postpaid, Via Air Mail ' Live Delivery Guarameed. 
Sea Horses, ine., Dept P5 29, Box 2096, Corel Gables, Fla. 33134 


37 DOGS 


COLLARS, LEASHES, harnesses. ID 
plates. Write for catalog: The Dog 
Collar Works, Maysville, GA 30558. 


38 BIRDS & ANIMALS 


FOR PLEASURE AND PROFIT 
“PRODUCE AND SELL" —tells how 
to produce Bobwhite Quail and 
where to sell them. 
"SPORTSMEN & GAME BREED- 
ERS CATALOGUE" — complete 
line of low cost quail breeding 
equipment —price of quail 


TE | Ma 
c س‎ Send. 25efor Two Booklets 
G.0F. MFG. CO., Р.0. ВОХ 1552- М. SAVANNAH, GA 31402 


39 EARTHWORMS, 
CRICKETS,FROGS 


GREY Nightcrawlers - Raise /Retail. 
Free Literature,  Fain's Angleworms, 
Edison, GA 31746. ee 


FREE Literature — We Teach You 
To Raise, Sell Fishworms,  Crickets, 
12-inch African Worms, Carter Farm- 
12, Plains, GA 31780. ern d 

EARN Money raising ` fishworms! 
Backyard, garage, basement, Free in- 
structions, startling market facts! Oak- 
haven-121, Cedar Hill, TX 75104. 


41 TAXIDERMY 

EXOTIC Butterflies, Bettles, 64 page 
catalog, $1.00, Scientific, P.O. Box 
307-PS, Round Lake, IL 60073. 
42 FIELD GLASSES, 

TELESCOPES 

FREE Catalogue! Thousands War 
surplus optical bargains. Lenses, 
Prisms Te escopes, Binoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


GOV'T. SURPLUS 


MILITARY And Industrial Surplus. 
Send 25c for catalog - Jerryco, 5700 
N.W. Hwy., Chicago, IL 60646. 


GOVERNMENT Surplus, Buy in Your 
Area. How, Where. Send $2.00, SUR- 
PLUS, 30177- PS HEADQUARTERS 
BUILDING, Washington, DC 20014. 


DISCOUNT, Vietnam Boots. Fatigues, 


Helmets, Jackets, Parkas, Canteens, 
| Haversacks, Knives, Machetes, 
Pouches, Catalog $1.00 (refundable). 


Dixie Military Surplus, 
Nashville, T! TN 37207. 


GOVERNMENT LANDS from 
Acre! Investment! Vacation! | 
Exclusive Buyer's Guide! Complete In- 
formation! $2.00! Money Back Guaran- 
tee! "Land," Box 99776-P2, San Fran- 
cisco, CA 94109, 


JEEPS $60.00 - 


Box 8149-Р5, 


Complete report - 

buy all surplus, 
$1.50. Heilman, PS-2, 7336 Locklin, 
Union Lake, MI 48085. 


JEEPS! $49.30. 425, 000 Items! Buy 
in Your Area! How! Where! Profession- 
al GUARANTEED Surplus Directory - 
$2.00, Buy Government Lands Guide - 
$2.00. Government  Oil-Gas Lottery 
Guide - $2.00, GSURPLUS, Box 2009- 
PSN, Syracuse, NY 13220. 


64 ge illustrated catalog. Send 
$1.00. Ruvel, 3037 North Clark, Dept. 
M32, Chicago, IL 60657. 


^ “GOVERNMENT SURPLUS Directo- 
ry." Buy 250,000 items  (includin 
jeeps) ...low as 2c on dollar! Mos 
complete information available - $2.00. 
SURPLUS DISPOSAL, Box 19107-FB, 


| WASHINGTON, DC 20036, 


JEEPS . $59.301! С. CARS - 33.501! - 


| TORY AVAILABLE tells how; where to 


buy - YOUR AREA - $2.00 - MONEY- 
BACK GUARANTEE - d = In- 
formation Services, Department A2, 
Box 99249, San Francisco, CA 94109. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Body Fast! Guaranteed! 
Free Information. American Powerhouse, 
Box 667T, Minneapolis, MN 55440, 


HU FROFI)ABLE 
OCCUPATIONS 


FREE catalog. Repair air condition- 
ing, refrigeration, Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dal- 
las, TX 75201. 


^ FREE Literature — Make Big Money 


Raising Fishworms and Crickets, Carter 
Farm-10, Plains, GA 31780. 


` HOW To Make Money writing short 
paragraphs, Information free. Barrett, 


Dept. C86B, 8 South Michigan, Chicago 


60603. ма 
MECHANICALLY INCLINED INDIVIDUALS 


—WANTED — 


“Assemble electronic devices in your home. 
Get started in spare time. Experience, Know- 


ledge or Investment Not Necessary. 
big profits: $300 - $600/Wk. Possible. 
for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


CLOCK and Watch Repairing Books, 


Tools, Materials, Free Catalog, North 
American, Box  7T7BBA, Fox River 
Grove, IL. 60021. 

UNIVERSITY DEGREES BY MAILI — 
Bachelors, Masters, Ph.Ds. Free Re- 
vealing details. Counseling, Box 389- 
SP2, Tustin, CA 92680. 


NEW — What are stocks, bonds, 
investments, savings? No-nonsense 
Money Market Language answers ques- 


tions. Satisfaction guaranteed, Send 
$2. MML. Box 251, Park Ridge, IL 
60068. 


YOU want to be a winner. Send for 
free catalog on money making ideas 
and self improvement books, Emart, 
Inc., 6411 N. Hyacinth Ln., Glendale, 
WI 53217. рак n" 

ALCOHOL BOOK - Monzert's Practi- 
cal Distilier - Detailed Instructions - 
Produein - For Constructing Stills for 
Producing Alcohol, $12.00 - to - Tech. 
О. Box 404, Westhaven, 


‚+ E. 
{лал SAVE - LEARN - 
di EARN Publications 


è How To Build Powerful DC MOTOR 
From Salvage Auto Starter $4.75 РР 
è How To Build Cordless Mower 
Ф 
E 


From Salvage Components $7.75 PP 
Many Other Do-It-Yourself 
Manuals, Reports & Information 
Information, Photograph, list 

£1.00 PF Refundable with order 


POR 1045 PS2, NORMAN, OK 73069 
Check or MO 


INCOME TAX DOLLARS SAVED FOR YOU, 

or your money back! Illustrated manual by 
recognized CPA/Attorney. Little known new 
law deductions for home, equipment, ve- 
hicles, travel, extraordinary depreciation, 


tax credits, etc. Orders within 10 days get 
bonus 3 months free tax newsletter. Send 
$6.50 tax deductible check, MC or BAC 
number (with expiration date) to Perry O. 


| Lemmons, CPA., 235 Peachtree Center, | 
Suite 1710B, Atlanta, Georgia 30343 


49 JOKES & NOVELTIES 


FREE! World's Leading Noveltv Cat- 
alog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


NEW! Largest magic catalog ever, б 


free tricks, book of 50 tricks, $1.00. 
Marshall Brodien, P.O, Box 1115, 
Palatine, IL 60067. 

PROFESSIONAL Magic! Huge cata- 
log, over 1,000 tricks and books. 
$2.50, Hank Lee's Magic Factory, 


Dept. PS2, 24 Lincoln Street, Boston, 
MA 02111. 


COIN MAGIC! Precision-made coin 
tricks, Professional кыо and free 
trick coin, $3.00, SMC, P.O. Box 251-5, 
San Bruno, CA 94066. 


51 COINS & CURRENCY 
HONG KONG Dollar only 10c. Uncir- 


culated cupronickel dollar. Limit one. 

Adults only. Plus price lists, Littleton, 

Coin Co.. Dept. KH-2, Littleton, NH | 
03561. 

3 OLD Liberty Head Nickels Only 
$1.00, Issued before 1913. Limit 1 set. | 
Adults only. Plus price lists, Littleton 
SI. 90, Dept. HL-2, Littleton, NH 


2c or 3c Piece, $3.89 each. Edel's, 
Carlyle, IL 62231. 


52 STAMP COLLECTING 


U.S, 100 DIFFERENT 10c, approvals. 


stamps, Box 385-5, Midlothian, VA 
23113. 

CANADA, Capex mint only 25c, 
approvals. Rheaume, 91 Valois, Laval, 


Quebec, Canada HTM 1A3. 


| United States, 


| Jamestown, 


ae censere dumm E = акш шш =} 


provals. Froelich. “Box 412-B. Morton 
Grove, IL 60053. 


FREE Surprise ` collection sent with 


approvals, Jay, 1784 Union, San Fran- 
cisco 94123. 


= 5 Ss = 


FREE, U.S. Mint Set. Approvals. 
Hildebrand, Box 4867, Santa Clara, CA 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd St.. San 
Diego, CA 92105. 

50 DIFFERENT Old U.S. between 
1861 and 1939 - $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 44907. 


$5.00 VALUE. 100 different United 
States Commemoratives $1.00: Bryson, 


612P White, Toledo. OH 43605. 


TOPS! 100 Popular 
(All Different) Only 25c. Mystic, Dept. 


PS2, Camden, NY 13316. 
202 EXCITING worldwide stamps | 
50c. Approvals, Whites, Box 24211, 


Indianapolis, IN 46224. ] 


50 DIFFERENT U.S. Stamps,  In- 
cludes 1943 Flag Stamp of Occupied 
Nations, Only 25c, Approvals included. 
Willett Company, Box 338-S. York- 
town Heights, NY 10598. 


50 YEARS Old, fifteen different 
over fiftv years old — 
25c with approvals. Jaxon, Box Cll, 
New Rochelle, NY 10804. 


SEND 10c for 16 Different U.S. 
Airmail Stamps, worth over $1.00. 
(ADULTS ONLY), Limit One. Wonder- 
ful lists included, LITTLETON STAMPS, 
Dept. AH-2, Littleton, NH 03561. 


100 Fascinating Turkey Stamps (all 


different), only 25c. (ADULTS ONLY). 
Goliath Co., Dept. Y-2, Bethlehem, NH 
03574. 


TONGA'S Fantastic Coconut-Shaped 


Definitive, Mongolian Panda Bear, In- 
terplanetary Astronomical Space Sta- 
tion, Friedrichshafen Zeppelin, Bosnia- 
Herzegovinia Semipostal, Velasquez 
Painting. 10c when requesting approv- 
als. State age. Douglas Cook, Depart- 


ment PS-5, Las Vegas, NV 89119. 
U.5. BARGAIN: 50 different 25c 
with beautiful world-wide approvals, 


Stamp Center, Kennebunk, ME 04 043. 


“INVERTED ERROR" + 100 Differ- 
ent United States, 35c with approvals. 


Belmont Stamps, Washington, bc 

| 20015. im — 
STAMPS Free! New  Issues——New 
Countries - Triangles - Rockets - 


Olympics - Scouts - Birds - Flowers - 
Animals - Old Canadian - U.S. Stamps. 
Complete Illustrated Canadian Stamp 
Catalog. Send 10c for mailing, Gray 
Stamp zo: Toronto, Ontario, Canada 
M4W 2M 


3.000.098 STAMPS - 150 countries - 
2c each. Belden, 4175, Dearborn, MI 
48126. 


FIFTY Free stamps. Approvals. J&D 
Stamps, 396 Avery Street. South 
Windsor, CT 06074. 

333 BEAUTIFUL Worldwide. $1.25. 


Approvals, Jim Cash, Box 63, Nineveh, 
IN 46164. 


^ OLD U.S. stamps on approval, Adults 
only, High values with faults. Tremen- 
dous savings! Rivertown, Dept. 1525B, 
Ada, MI 49301. 


107 DIFFERENT triangles, sports, 
topicals, etc. $4.00 value, Only 10c. 
Approvals, Free coupon worth $1. 
Jayto Company, East Syracuse, NY 
13057. 


MONEY! Monev! Makes the world go 
around! 5 beautiful Bank Notes only 
10c from Japan, China, Bulgaria, Hong 
Kong. etc. With exciting bank note 
selections on approval which you may 
purchase or return, Send 10с today. 
Start enjoying this fascinating hobby. 
Jamestown Stamp. Dept. B29-P5, 
NY 14701. 


WOW! 110 All Different 
10e. Commemoratives, Airmails, High 
Values. Big Catalog. bargain lists. Also 
fine stamps from our approval service, 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept, AZA O-PS, 


Germany 


Jamestown, NY 14701. 


Get your - collection off the ground with Winged Globe, 
Statue of Liberty, The American Eagle, Abraham Lincoln, 
Liberty Bell, plus more! We'll also include selection tor 
| you to examine. Keep only those you wish to buy, retum 
any others. Cancel service anytime. Mail 25€ today to: 
GARCELON STAMP CO., Dept. Р525 Calais, Maine, 04619 


ALL DIFFERENT STAMPS 


World-wide U. $. Germany Russia 

1000 $3.60 300 $2.80 300 $235 200 $2.75 
3000 14.50 600 1040 500 560 500 875 
5000 36.00 8002100 1000 1645 1000 23.00 


10000 95.50 1000 43.20 2000 51.30 2000 6940 


| Satisfaction guaranteed. Credit for partial returns. Free 


Catalog of 3100 different Packets by countries, topics. 


R. E. ULLERY (APS) 
1016 Meridian St. Mishawaka, 


Poland Stamps | 


IN 46544 | 


4455: PS2. 


ET Fess 


list, Scotco, Hollywood, 
FL 33023. 


p= اک‎ 


| Progress 
a 4 f Aviation 


А11 B ERLA- 


Send for this sand new set commemorating aviation, 


from the Wright Bros. to the test flight of the U.S. space | 


| shuttle. Plus a beautiful hard-to-get souvenir sheet We'll 
also include stamp selections to examine. Buy any or 
nona. Return the balance. Cancel service anytime. 
25° WILLIAMS STAMP COMPANY 
Send Dept 7P52 ST. STEPHEN, N.B. ESL 2X5 


54 RADIO, TELEVISION 


36c TUBES, Radio & TV! Free Color 


Catalog. Cornell, 42175 University, 
San Diego, CA 92105, 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. 
Meshna, Nahant, MA 01908. 


POLICE Scanners, ‘Crystals. 
nas, Radar Detectors, CB's, HPR, Box 
19224. Denver, CO 80219. 


` FREE Educational Electronics Cata- 


log.  Edukits Workshop, Department 
Т85-А, Hewlett, NY 11557 
55 ELECTRONICS. 
STEREO, HI-FI 
COMPUTERIZED Roulette for Home 
Computer Systems. Details $1.00, 


Complete $10.00, Davies, Site5-RR1, 
Box 9, Edmonton, Canada, T6H 4N6. 


Меге Flectronics, Inc. 

Dept P5 1720 Hempstead Road 
ancaster, PA 17601 
Organs, planas, strings, rhythms, amplifiers, 


synthesizers. Build your own custom instrument. 
Also factory assembled. 104-PACE CATALOC 52 


No kidding. Speakerlab's ойра took 
longer to write than some of our competitors 
been in business. In fact, we created ст 
industry y by "building great kits so you cam айога 


great speakers. ` Our cat 
P is an invaluable manual of 


a 
it | speaker function and 
Wo laj design. And. it will 
M xd E introduce you to the 
M finest speaker kits made 
anywhere...with the 


strongest money-back‏ ا 
pama Find out for‏ 
yourself... FREE. that is. Write now. Right‏ 


Jeeokerlae 


Dept. C-PS, 735 N. Northlake Way 
Seattle, WA 98103 


56 RECORDS, TAPES, etc. 


OLDIES —d45 RPM Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box +9246P, St. Louis, MO 63117. 


57 MUSICAL INSTRUMENTS 


SAVE! Name Brand Instruments, 
Accessories, Catalog, 25c handling. 
Freeport Music 114C Mahan St., W. 
Babylon, NY 11704. 


GUITAR, Banjo, Violin, Mandolin mak- 
ing materials, accessories, books, piano 
tuning kits. Catalog 25c, steri Cen- 
ter, Box 15444. Tulsa, OK 74112 


INTERNATIONAL Catalog valuable to 
makers. repairers of stringed instru- 
ments. Imported woods, parts, nccesso- 
kits, Fine German-made violins, 

cellos, basses and bows. Send 
5c for catalog, Credit certificate 
5 enclosed with catalog. 
International Violin Company, Dept. 

26 HU T iim Ave., Balti- 
more, MD 212 


m 40 Models! Famous Makes! 
fi |. SAVE! Direct from Importer. 
Pict Models for students, teach- 
i is ers, professionals. Standard 
Pix? or Electronic. Terms. Trades 
weicome. Home Trial. Hohner 
Button modeis too. FREE 
catalog and Importer prices, 
ACCORDION CORPORATION 
Belmont Avenue, Chicago, Il. 60641 


SONG WRITERS 


5535 (PX) 
58 


POEMS set to music, Nashville Music 


лш و‎ Box 40001-PS, Nashville, 


TN 37204. 


POEMS Y Wanted, Songs Recorded. 


| Broadwav Music, Box 7438-PS, Saraso- 


ta, FL 33578. 


NO n<—nmIT( (( (OC (  ( ( 49" P") "!w— &———Í— Hg À——— 


оо ВОЗЕЗУ 


OPPORTUNITIES 


$500 - $1,000 MONTH Plan raising 
rabbits for us, Free Details, White's 
Rabbitry, PS, Hudson, OH 44236. 


MAKE More Money by Mail, HACO, 
Box 846, Nashua, NH 03061, 


MAKE durable building plastic easily. 
Waterproof, Fireproof, Economical. 
Bays Laboratory, Rt. 1, Box 168, 
Cedaredge, CO 81413. 

$100.00 DAY Possible!!! Buying 
Scrap Gold. Free Details: Meredith. 
Box 11216RE, Reno, NV 89510. 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers, We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-IA, 
1512 Jarvis, Chicago, IL 60626. 
O VENDING Machine. No selling, 
Routes earn amazing profits, Big Cata- 
logue Free. Farkway Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box | 450327, Miami. 3314 5. 


HAVE own business, à Make more 
money, International, Box 16386-PS2, 
Portland, OR 97216. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 317 80. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
CB, East Providence, , RI ( 02914. 


HOT-Stamper Prints С Gold Leaf, Per- 
sonalize everything. Print Business 
Cards, Pencils, Matches, Free Details. 
Gold Magic, POB 24986 (LLC). Tam- 
pa, FL 33623, 


` PLASTERCRAFT —- Profitable Home 
Business. Over 1.000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


` MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti, MI 48197. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


` $100,000 mailorder method, Guaran- 
teed! А, Tucker, 4389 Audubon, 
Detroit, MI 48224. 


FREE Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


REPAIR HYDRAULIC JACKS—Free 
Details—Hydraulic Parts Supply, Dept, 
S. Box 4157, Brownsville, TX 78520. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


WANT SECURITY? Proven Mailorder 


Plan Guarantees Results! Free Details. 
Action, Box 7702, Miami, FL 33155. 


I MADE $40.000.00 Year by Mailor- 


der! Helped others make money! Free 
Proof! Torrey, Box 318FF, Ypsilanti, 
MI 48197. 


. FREE Details - Start Profitable 
business making simple, unusual wood 
gifts, novelties. Easy! Everything ex- 
plained! Williams, 32B Titus, Glen 
Cove, NY 11542. 


MAKE $2,000. .00 Monthly Spare 
Time. Unique proven enterprise. No 
selling, No capital to start, Free 
brochure. Kashbuilder, Box 1132-PE, 


Indianapolis, IN 46225. 


MILLIONS in Mail! Free Secrets. 
43614 11, Box 6226, Toledo, OH 


` NEW Luxury Car Without Cost! Free 


Details, Codex-B, Box 6073, Toledo, 
OH 43614. 43614. E 
RAISE Earthworms for Us. Baker 
Enterprises, Box 173. Sparta, OH 
43350. | | 
SYNTHETIC ОШ, Increases Fuel 


Economy! Engine Lifetime! Spare Time 
Bu sings, (800) 448-4511, Extension 


BECOME Our Mail Order Distributor 
with $150 investment, Free Brochure. 
Audit Control, Box D-50, Emerson, NJ 


CONFIDENTIAL Report explains 
1000 questionable opportunity offers. 
Write: Globe "eur Box 20588-PS, 
St. Louis, MO 63139. 


د 


INDIVIDUALS WANTED TO SHARE 
$110-MILLION SILVER FIND, Details: 
Silver, Box 548, Woodville, TX T5979. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted, Northwest Electric, Ave. 173, 
Mitchell, SD 57301. 

$1500 MONTHLY, 'Sparetime". De- 
tails. Alltime, Box 25131-PS, Tamarac, 
FL 33320. 


BIG Extra money keeping simple 
records for small businessmen, Not 


course, No studying. 
instructions we supply for hundreds of 
businesses, 10 clients, one hour a 
earns up to $250.00. 
. Details Free. 
2069 Montrose, 
Chicago 60618. 


BEAT the Races! Free Booklet! 
"Lifetime Income From Racing - flats, 
trots." Elias, Box АТС, Brooklyn, NY 
11219. 


$1200.00 MONTHLY Correcting Pu- 
pils' Lessons! Start Immediately. Free 
Report, Send self-addressed stamped 
envelope, Home, Box 9201-SBLK, San 
Diego, СА 9 92109, 


Easily learned. 
with hospitals, laboratories for tremen- 
dous profit. Build equipment from 
scratch, Manuscript details everything. 
$6.50, Nyce Industries, Box 5707, 
Philadelphia, PA 19120. 


MAILORDER opportunity, Start prof- 
itable home business without experi- 
ence or capital, Information free. Mail 
Order Associates, Dept. 617, Montvale, 


NJ 076845. | - 
PREPARE Tax Returns — Policeman 


Albert Myers made $3,000 his very 
first season, Train at Home, VA 
approved, National School, 


Tax 
Monsey, 1BK, NY 10952. 

FREE booklet!, “Selling Books Ey 
Mail." Income, 1518 Luray, Pittsburgh, 
PA 15239. 


WATCH REPAIR . . . Learn this 
profitable trade through self study. 
Free information, Nawtco, Box TTEBC, 
Fox River Grove, IL 60021, 


WOODWORKERS turn $4 material 
into $34.95. Pine Shop, 785, W., Peter- 
borough, NH 03468. 


AMERICANS begging for energy. Sup- 
pliers needed, Amazing profits, Tre- 
mendous market, Proven source, Com- 
plete details. Ys 00, Guaranteed, Wild- 
fire, Dept. A 
VA 24019 


EARN $30,000 Yearly! 


Unlimited, 
Lutherville, MD 21093. 


ТАКЕ Catalog Orders. We dropship 
2500 Best-selling specialty products, 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC. 
6061 De | Ave. Dept. 28-74 
Woodland Hills, CA 9: 91365. 


` MAKE $200.00 + E per ev ening assem- 
bling TV PROJECTORS. No investment 
necessary, FREE illustrated information 
shows you How. Macrocomxb, Wash- 
ington Crossing, PA 18977. 


~ BORROW $25,000 interest-free!! . . 
дей ыу! Anyone! Free Report: 
Executives-PS-2, Box 368, Buford, GA 


30518. 
by Mail, 


SELL Books Earn 400% 
Profit, Dilello, Box 109-B5, Harrison, 
NY 10528. NE 

IMPORT - Export opportunity. Profit- 
able world-wide mail order business 
from home without capital or travel 


nbroad. We ship plan for no risk exam- 
. Éxperience unnecessary, Free 
. Mellinger, Dept. 52692, Wood- 
land Hills, 


CA 91367. 


Simple, Cheap, Portable. Any Message in| 
Minutes. Send for FREE DETAILS. | 
BUMPER—MAGIC 
P.O. Box 22791 (LL) 

Tampa, Fla. 33622 


ELECTRONIC 


"ASSEMBLY BUSINESS. 


a home, spare time. investment. knowledge or 
| experience unnecessary. BIG DEMAND assembl ing 
lelectronic devices. Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complete illustrated literatura | 


BARTA, Box 24850 
Walnut Creek, Calif. 94597 

7^7 LEARN | 

PROFESSIONAL UPHOLSTERY 

AT HOME! SPARE OR FULL TIME... 
| MEN & WOMEN ALL AGES! Send lor 
tree book on learning to reupholster chairs, 
yy divans, footstools, all furniture for BIG MONEY 
^ io spare or full time, No experience needed, 
| по age or educational limits. We show you how 
and provide EVERYTHING needed to slart: (1) 
| training covering all phases. (2) all tools and 6 big 
fumitur kits for practice. (3) tree supplies, frames and materials 
build $300 worth of furniture, qune keep or sell. Write for 
iq ires aphatury canar book obligation, no salesman will 
MODERN UPHOLSTERY BREUI 

412 S. Lyon St., Dept. BSC, Santa Ana, CA 9270 


. Box 7711, Roanoke, 


MAKE $15.00 hourly building custom 
luggage/cases at home. Huge nation- 
wide demand, Fil mail orders. We 
supply materials. instructlons . . 
everything, Free details. Customcase, 
6075 De Soto Ave. Dept. Х-28-74, 


Woodland Hills, CA 91365. 


OWN yourown 3» 
‘MAIL ORDER?’ 
Wholesaling 
Business  — 


| Buy at Rock Bottom | _ 

| Belew wholesale. E choose trom over 
prices e | progucis Ша 
ы bring profits of 3 
hese 5 7 times 

ne. your cost! 
No previous ex- 
penence needed 
Make Staggering 
Big profits im- 
mediately. Get 
orders by MAIL, 
party plan, flea 
markets, wagon 
jobbing, many 
more—we show 
pa YOU how, 


—— — ee ee AM 
r Specialty Merchandise Corn 

5061 De Soto Ave, Пер! 237-74 
| Woodland Hilis, CA 91365 


1 Address 


Жү ОМЕЙ Н | 
аин шин P 


BIG PROFITS GOLD PLATING 


Start at home in spare time, Under | 
$20.00! 
business 


Complete instructions and 
methods included. Fully 
Guaranteed! Details and sample gold 

plated item FREE! 
CHEM SERVICES CORPORATION 
Dept. PS2, 4 Escondido Valle 
Manitou Springs, CO 80829 


WIN PES, SO E 


OTHERS DO EVERY MONTH IN US. GOVERNMENT 
OL LEASE DRAWINCS IF YOU ARE 21 ANO A CITIZEN 
. YOU САМ PARTICIPATE EQUALLY WITH MAJOR 
Dii COMPANIES IM THIS LEGAL LOTTERY А 
$25 TAX DEDUCTIBLE FILING FEE CAN 
RETURN ШР TO 175 000 AND MORE 
= IMMEDIATELY PLUS A POSSIBLE 

" FORTUNE IN FUTURE INCOME WRITE | 
— DEPT 15 FOR FREE INFORMATION 


. FREE SHOES! 
xx. RETAIL VALUE OVER $30 


I'll show you how vou 
can earn free shoes or boots for yourself 
PLUS up to $200 a month In extra in- 
come. Show friends and neighbors how 
they can save $15 to $20 a pair on 


high quality shoes or boots, Selling kit 
free. Write; Gordon King, Hanover Shoe, 
Hanover, Pa. 17331 


Inc. Dept. 2308, 


61 МОМЕҮМАКІМС 
OPPORTUNITIES — 
SELLING KNAPP SHOES IS EASY. 


Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours. No 
investment. Free sales kit. Knapp 
Shoes, K-611 Knapp Centre, Brockton, 
MA 02401, 


| $400 First Week with Ad Clocks or 
money back. Your own Advertising 
Business. Action Ad Clocks, Room AC- 


S-IA, 1512 Jarvis, Chicago, IL 60626. 


^ LEARN ` The Secrets of Repairing 
Junk Batteries. “Fabulous  Profits'', 
small investment, Apex Engineering, 
pp Bolsa Road,  Atascadero, СА 


PREMIUM QUALITY COSMETIC 
GRADE Industrial Waterless 
Cleaner Gel with Lanolin is 

Easy to Sell, 

Instructions, $5.00 

tors, Вох 25451. Tamarac, FL 33320 


` FREE Wholesale Catalog! 
Money Fast! Spare, full time. 
Super-Sellers, Novelties, gifts, imports. 
"PT WERE J11, Mt. Clemens, MI 


HORSEPLAYERS, Sizable flat win 
profit every йау aranteed. Details. 
Parker, 210-H Brightwater, Clearwater, 
FL 33515. 


$2500/MONTHLY or more indefinite- 
ly. Guarantee yourself a very secure 


and happy financial future. Send 
stamped, self-addressed envelo to: 
Travnick, Box 226, Berwyn, IL 60402. 


GET RICH! Secret techniques wipe 
out debts - bring loans, credit cards 
"overnight." Write: ‘“Success,"" Box 
29263-GN, Indianapolis, IN 46229, 


GET RICHI! Secret law erases debts. 


Free report exposes millionaire'$$ se- 
10471. ueprints, #52, 453 W256, NYC 


^ EXTRA $$$ Any Time you need it. 
Find out how easy it is from other 
pro's by reading Salesman's Opportuni. 
ty Magazine. Free 5-month subscrip- 
tion to new readers. Write Salesman's 
Opportunity, Dept. 154, Suite 1460, 
га. Hancock Center, Chicago, IL 


MAKE A KILLING 
IN CLOSEOUTS! 


Strike it rich buying, selling, trading fast- 
cash discards. Secret angle also gives you 
new car, color TV, jewelry practically FREE. 

Send $1 for revealing “Insider's Folio." 


REPOR 


LOSEOUT R 
15 W. 38th St., x R-47 
New York, N.Y. 1001 


MAKE TOP | Y in Stained 


. Glass. We teach you at home in 
your врага time with completely 
illustrated Lessons, all Profes- 
sional Tools and many interesting 
projects. All this and MORE is in- 

cluded in our Self-Study Program 

Everything needed to start you 
'on vour way to Success 
- Regina Careers Ltd. Free info 
' Publications Dept. Ps-29 
^33 E. Main St., Round Lake Park, IL 60073 


EARN А STEADY INCOME 
SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ens saws 5” to 60", 
rip, cross-cut, com- 
bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels 
45°, joints, guma. 


You can profit from this 
machine. 
Thousands 
Saws need 
' every month. 
Write for details 
MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


EMPLOYMENT 

INFORMATION 
WORK Overseas, Australia, Africa, 

South America, Europe, etc. Construc- 


tion, Sales, Engineers. Clerical, etc. 
$8. 000 to $50,000 + . Expenses paid. 


sharpening' 


62 


For employment information write 
Overseas Employment, Вох  1011F. 
Boston, MA 02103. 


OVERSEAS JOBS - NOW HIRINGII 
BIG Pay! All Occupations! 
portation! Computerized R 
$2.00, Transworld, Box 90802-F, 
Angeles, CA 90009. 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! List- 
ings $2. O0. Austco, Box 2069F, La 
Puente, CA 91746, 


OVERSEAS .. . $15.000-$50,000 +. 
Free Information! Employment, Box 
29217-FB, Indianapolis, IN 46229. 


63 SPECIAL SERVICES 
INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside. NY 11377, 
64A PROFESSIONALS 
ACCREDITED 


elor, 


sionals Institute, Box 1651, Dept, 65, 
Columbia. MO 65201. 


66 AGENTS WANTED 


BEAT High Living Cost - Take 
Orders for America's finest shoes from 
frionds, neighbors! Easy, Profitable. No 
experience needed, Selling outfit free! 
K-456, Chippewa Falls, 


SPARE TIME CASH, Sell 
Hanover Shoes, Затея. sales К 
No ехрегіепсе needed. No age 
Big Commissions. Hanover Shoe, Dept. 
2376. Hanover, PA 17331. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


$100.00 EXTRA a week easy! Spare 
time! Show men's, women's Double Alr 
Cushion shoes, Dress, work, safety toe! 
Highest commissions, Shoes for your- 
self. Outfit Free, Bronson, Dept. T-29, 
Minneapolis, MN 55408, 


| write W.D. Pate, Pres., 


of Clrcular | | 


MEN — Women! Show new Нег 
reference Bible. Astonishing 3-dimen 
sion Nativity cover, Fully reference 
scripture text commands instant atten 
tion. Top commission, bonus, Libert 
credit plan! No investment. Demonstra 
tor furnished. Write Internationa 
Poot, Dept. P, Box 118, Wichita, K 


| TEXAS REFINERY CORP, offer 
PLENTY OF MONEY plus cash bonuses 
fringe benefits to mature individual 1 
your area, Regardless of experience 
Texas Refiner 
Box Fort Worth, T 


Corp., 111, 


76101. 


INSTANT CASH COMMISSIONS Fu! 
or part time, Free Sales kit feature 
America's largest line low priced Bual 
ness, Printing, Advertising Specialties 
Sign, Calendars and other necessitie 
used daily by business people, Profit 
able repeat order, No experience, N 
investment. No collections or deliver 
ies. Write today, National Press, Dept 
916, North Chicago, IL 60084. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join ou 
successful authors. Publicity, advertis 
ing, beautiful books. All subject 
invited, Send for fact-filled borkle 
and free manuscript report. Carlto 


Press. Dept, PSN, 84 Fifth Avenue 
New York 10011, 
71A REPRODUCTION 


MOLDS 


900 RUBBER - fiberglass molds fe 
ornamental concrete, Catalog 52.00 


Plycrete Mold, Elk Rapids, MI 49629. 
72 EDUCATION & 


INSTRUCTION 


EARM YOUR DEGREE AT HOME 

МО semester deadlines, No residen 
cy. Credit awarded for life-learnin; 
Self-directed study plan develope 
with appointed faculty. Call 213-245 
7224 or send resume and transcript 
to: KENSINGTON UNIVERSITY 51 
East, Wilson, Dept. 728, Glendale. С. 


| 

LEARN Sewing Machine Repairing 
Men, Women, Lucrative profits. Gres 
lin Correspondence School, Box 92 
Spencer, ІА 51301, | 


DEGREES, Thesis Method. Brochure 
$1. North, Box 3388, Tulsa, OK 74101 


COLLEGIATE Research Papers, А 
subjects. 10,250 on file. Improve you 
grades! Send $ 


1.00 today for лота 
catalog. Rapid Delivery. 2591 
QQ. Los Angeles, CA 90025. (213 
477-8226. 


LEARN Dowsing, Radionics, 
thesia and E.S.P. Subjects, Free Illu 
trated Catalog, Courses and Equipmen 
(Airmailed $2.00.) Established 
Years; Bruce Copen, Highfield, Dang 
hill, Sussex, England | RH17 TEX. 

^ FREE Lifetime Ordination. Becor 
Chaplain, Missionary Evangelist, Bish 
op. Box  744-PS, McKeesport, F 
15134. 

ELECTRONICS DEGREE by co 
spondence, Free Brochure, Granthar 
2006 5 Stoner, Los з Angeles, CA 90025, 


^ LEARN RN WHILE A: ASLEEP! Astonishi 
New Method! Strange Catalog Fre 
Autosuggestion, Box 24-A, Olympi 
WA 98507. 


LEARN GUN REPAIR At Home f 
Profit or Hobby, 30.000 Students sing 
1946. Approv for Veterans. Mone 
back Trial Offer, No Salesman will ca 
25c brings details, Modern Gun Repaj 
School, Dept PSC, 4225 М. Brow 
Avenue, Scottsdale, AZ 85251. 


WELDING TRAINING. Basic and Ad 
vanced for Major Processes — ÆA 
(Stick). MIG, ТІС, Gas, Pipe 
processes. A non- -profit school. Acer 
ited member NATTS, Approved Oh} 
70-12-0064 HT, Write for 
bulletin and course schedule. MOE 
SCHOOL OF WELDING TECHNOLOG 
Box 79, Troy, OH 45373. | 


EARM Extension Degrees in Homoe 
pathy, Radionics. Botanic Medicin 
Naturopathy, Philosophy, Psycholog 
etc. School Founded 1961, Prospect 
$1.00,  Airmalled. Secretary PA/P 
Brantridge Forest School.  Highflel 
Danehill, Sussex, England RH17 7 TEX. 


LEARN Auctioneering, Free Catalo| 
Col. Gordon E, Taylor. Reisch Wor 
Wide College of шәлне, їп 
Р.О, Box 949, Dept, 3, Mason City, 
50401. 


MEMORY, Sleep Learning. Free Pu 
lication, DLP, Box 487, Anaheim, 
92805. .— | 

COLLEGE degrees at home, асс: 
ited courses, Galatia University, B 
103A, Vancouver, WA 98663, | 


Manageme 
Home Study. Bartending Trainin 
B a EM Fernando Road, Glendal 


UNIVERSITY DEGREES. . Legal, fat 
economical, Unique 20€ 
Center (1263G), Berkeley, СА , CA 94104 


BARTENDING-BAR 


LEARN professional watch repairing 
at а hobbyist's price, Free details. 
Nawtco, Box TTBBB, Fox River Grove, 
IL 60021. 


ELECTRONICS CAREER TRAINING 
By Mail G.I. Bill FCC License, Color 
TV, Broadcasting, Engineering, FREE 
School Catalog, School Rep will trv to 
call. Write Cleveland Institute of Elec- 
tronics, Inc, (CIE), Dept. WPS-43, 
зала 17th Street, Cleveland, OH 


o e ea a س س‎ 


^ BRITISH DEGREES. Diplomas, Doc- | 


from Lon- 


torates, Obtain yours now 
Philosophv 


don, England, Commerce, 
Sciences, Divinity, Medicine, Over 40 
subjects. Free prospectus (Airmail 
$1.00 Refundable). College Registrar, 
Dept. 1023, BCM-Collegiate, London 
WCIV 6XX, _ England. 


Become pro- 
fessional Locksmith by spare time 
home study, $13 in an hour possible. 
All tools, equipment included, Facts 
Free, Send name. Locksmithing Insti- 
t te (home study), Dept. 1311-029, 
Little Falls, NJ 07424. 

COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending 
any classes at all! Free revealing 
deta'ls. Counseling, Бох 389-PS2, 
Tustin, С CA 92650, 


Se 


INSTANT MEMORY 


way to remember 
A short, йын м Аяй» of acquiring а powerful 


memory. No memorization, no keywords. Release your 
Ln e memory. Learn "how" you remember, 
you forget. Discover your natural ability to 
Bud уйы. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
B59PS ViaLaPaz, Pacific Palisades, СА 90272 


CARTOONING, 
SIGN PAINTING 


Ee NETS AGE = Ur e шшшшшшнш re ==шш=— aa uso еә 

CARTOON for money | ! ! Free Book: 
Success, Box  B885B, Dearborn, МІ 
48121. 

LEARN Sign Painting = 
logue. Kaufmann Supply, 
MO е 65023. 

^ MODERN Cartooning taught by mail. 
Write for free brochure, Cartoonerama, 
Box 263-Ү, Branford, CT 06405, 


76 DETECTIVES 


EXCITING Career. Free Information. 
Universal Detectives, Box 8180-E, Uni. 
versal City, CA 91608. 


73 


Free Cata- 
Centertown, 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything, Certificate on completion. 
Many openings: prepare now. Profes- 
sional Investigators Training School, 
Dept. FP, P.O, Box 1890, San Pedro, 
CA 90733. 


DETECTIVE Profession, easy home 
study: free tie-tack or lapel pin, certif- 
icate, future. Professional Investigators 
Training School, Dept, CB, P.O, Box 
1890, San Pedro, CA 90733. 


77 LOANS BY MAIL 


. LOANS at 5.5% /yr. Nobody Re- 
fused. Details $2.00 /5.8.8.e., CC, 
P.O.B. 724, Dept, 1-279P5, Galesburg, 
IL 61041. 


BORROW $25,000 “overnight.” Any 


purpose, vus d indefinitely! Write: Suc- 
cess Researc a 20263-FB, India- 
napolis, П IN 4622 


— Poma! 


^ GET cash Tan RUE Government. 
(Never repay.) All ages eligible. Com- 
plete information, $2 (refundable). 
Surplus Funds-PSG-1, 1001 Connecti- 
cut, Washington, DC 20036. 


NEED MONEY? 


| Borrow from home, any amount, any purpose, | 


within 30 days. In addition you can earn 


Unlimited Extra Income, part or full time, your 
own hours. As our Money Agent. No experi- 


ence necessary. We will show and assist 
every step of the way. No gimmicks! 


Details: 
D. F. C. 11-R-2 
236 Wayland Ave., Cranston, RI 02920 


78 WINEMAKING 

BEERMAKERS, Wiremakers, Free 
Catalog, Recipe, Finest Ingred'e~ts, 
. Equipment. Service, SPI, Box 7848, 
Chapel Hill, NC 27514. 


WINE-BEERMAKING SUPPLIES. 38 
Imported Malts Catalog. Wine Hobby, 
Р.О. Box 1866, Allentown, PA 18105. 


WINEMAKERS — Beermakers. Free 
Catalog, Equipment Supplies. Continen- 
rrr c 68016-PS, Indianapolis, IN 


FREE ENCYCLOPEDIA WINEMAKING 


BEERMAKING, supplies, equipment, 
ingredients. Vynox Industries, Hox 
57498, Rochester, NY 14615, 


WINEMAKERS -  Beermakers: Free 
Ilustrated catalog of supplies. Sem- 
plex. P.O. Box 12276H, Minneapolis, 
MN 55412. 


` WINEMAKERS BEERMAKERS EX- 
TRAORDINARY INFORMATIVE CATA- 
LOG FREE, 350 Equipment, Ingredients 
items. Danenberger's, Box 276-5. New 
Berlin, IL 62670. 


WINEMAKERS—SEERMAKERS—Free 
Catalog. Fast Service, Large Selection. 
urna, Box 7850-N, Independence. MO 


BEER LOVERS! Brew Arüerlonn and 

Complete kit. Equip- 

FREE Details, Duane 
Dept. PS29, 508 Canal 
Street, New York, NY 10013. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . , 
Closeouts! . , Job Lots Single 
Samples, Free details. Worldwide Bar- 
gainhunters, Box 730-B, Holland, MI 


^ REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines. First 


Parts, Box 6329-K82, Erie, PA 16512. 
GENUINE Indian Jewelry /Handcrafts, 


Below wholesale! Details 1 ` 00 (re- 
fundable), Lange/PS 6031 N. Tth St., 
Phoenix, AZ 85014. 

80 ADVERTISING 


AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
age.t, advertisers, Ratebook leading 
newspapers, magazines $1.00, Chicago 
Ad.ertising Agency, 28-ES Jackson, 
Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps, Business Cards, 
Free Catalog, Jackson's, Brownsville 
Rd. - G-100, Mt. Vernon, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory. Send 25¢ for Catalog and 
Samples to: Kelsey Company, DS. 
Meriden, CT 06450, Е 

RUBBER stamp outfits wholesale. 


Free catalog, Jackson Supply, Browns- 
ville Rd, - S-100, Mt. Vernon, IL 


PLE-X RUBBER 


y Heated. Sizes 5”x8", 
l10"x15",. Starting Outfits. 
Presses, Supplies Shipped Day Re- 
ceived, Send $2.00 for Catalog and 
Brochure. Custom Manufacturers, Box 
211-Р5, Springfield, MO 65801, 


PRINTING COURSES ( Great Home 
Businesses) - Offset S7T/Silkscreen 
$4/Gold Stamping $3/Outfits infor- 
mation included) - Catalog alone $1 
(Deductable) -  Techtrades, 1627-BP 


Pontius, Los Angeles, СА 90025. 
87 TOBACCO, PIPES, 
CIGARS 


MAKE smoking pipes. Information: 
Pimo, 529, Box 59211, Chicago, IL 
60659. 

88 OLD GOLD, JEWELRY 


WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Teeth, Watches. Diamonds, Spec- 
Free Information, Rose Indus- 
tries, 29-Y East Madison, Chicago, IL 


60602. Established 1934. 
GOLD - Silver - Platinum Wanted. 
For free information write: Wilmots, 


345 S. Glassell, Orange, CA 92666. 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today. 
with Information, Chicago 
& Precious Metals, 6 E. 
657, Chicago 60603, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH, Clock, Jewelry Tools and 
Parts, Catalog 52.00. Kilb Company, 
Dept, S, Drawer 8-A, Milwaukee, 
53201. 


WATCH and Clock Repairing Books, 
Materials. Free Catalogs. North 
American, Box 7'7-BB, Fox River Grove, 


GIFTS 


FREE gift catalog. Lionel Pope, 92 
River Road, Gouldsboro, PA 18424, 


91 OF INTEREST TO ALL 


ORIGINAL beer can coasters of your 
favorite breweries, Guaranteed. $4.95 
sixpack, $6.95 twelvepack, Taylor, Р.О. 
TCR wind Southfield, МЇ 
4 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


NEW! Ship Model kits, Doll House 
Furniture kits, construction materials. 
. books, tools, engines, motors, 

. Free illustrated 96-page cata- 
Bliss & Co. Dept. 


Route 128, Dedham, MA 02026, 


CANNON Model Plans, Catalog Free. 


Green, PS, Box 892, Shalimar, FL 
32579, 
FOR INVENTORS 
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NONPROFIT foundation helps inven- 
tors. Widest range of ser.ices. 
recording forms, Free evaluation, Affil- 
liated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 


Applications and 


Box 392, 


LEGALLY Protect unpatented ideas 
for $10 in the Patent Office and sell 
yourself, Charles S. Prince, In.eution 
NYC 


INVENTORS - Patent your inven- 
tion, Free initial consultation. We are 
registered by the U.S. Government. 
Victor J. Evans & Co, - Established - 
1898 - 4637 Eastern Ave., N.E., Wash- 
ington, DC 20018. 


MAKE money: Turn ideas into money. 
Latest patent, trade mark information. 
hen and where to market. Profit 
from others’ inventions, Government 
helps. $2.00 to: Bargain Den, 10210 
22124." Dr. #313,  Oakton, VA 


. INVENTORS: If you have an inven- 


z 


you, 
Fremont, OH 43420. 


95 INVENTORS WANTED 


MANUFACTURER Seeking Inventions. 
Advantek, Suite 1000, 1100 17th 
Street NW, Washington, pc 20036. 


LEARN how to offer your invention 
for sale or license. Free Booklet 
Outlines Procedures, royalty rates, 
requirements, Kessler Sales Sepan, 
C-72-IW. Fremont, OH 43420 


FOR SALE MISC. 


Handy Dual light is ideal 
* for emergencies or every- 
day usé in your home, car 
ог office, It's Also great 
. , for camping & hunting 
= trips. Has high & low 
beam lights. Can rest fat 
or be angled in any di- 
| rection. Use as search 
à wo light or table lamp. Mea- 
‘sured эл” xAVa"x4" & operates on 4 "D" batteries 
(not incid) $12.98 + $1 for postage & handling. 

(SATISFACTION GUARANXTEELD) 

DOCKSIDE GIFTS 

28530 Little Mack 

St. Clair Shores, MI 48081 


100 WANTED TO BUY 
Lb. For Scrap Carbide: Stel- 
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| $4 PER 
| lite $3. Larry Poley, (616) 979-4075. 


QUICKSILVER, platinum, silver, 
gold! Ores analvzed. Mercury Terminal, 
Norwood, MA 02062. 


7102 TREASURE FINDERS, 
METAL DETECTORS 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver Relics, D-Tex detectors 
re'ect trash, but find deeply buried 
treasures of all sizes, Free Literature. 
D.TEX ELECTRONICS, 614 Easy St, 
Garland, Texas 75042. 


BURIED TREASURE 


with Ultra-Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


RESEARCH PRODUCTE 


вох ҮЕ TAMPA, FLORIDA 33611 


FIND old coins, jewelry, 


gold nug- 
gets. New patented revolutionary de- 
vice, Free catalog. Gardiner, 4729L N. 
"th Ave., Phoenix, AZ 85013. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models, Instant Financing avail- 
able. Write or call for free catalog. 
Phone (713) - 682-3728 day or night, 
Relco, Dept. AA22, Box 10839, Hous- 
ton, TX 77018, 


ыы. 


| railings, 


Millwood, NY | 


105 MISCELLANEOUS 


FREE BOOK, Prophet Elijah Coming! 
Before Christ. Megiddo Mission, Dept 
Ta Fei Thurston Road, Rochester, EY 


| ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs fo 
columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
9: Вок 200055, Salt Lake City, UT 


TELETIME saves money on overtime 
charges, Ingenious timing device tells 
when 3 minutes аге coming up. Use on! 
any phone, anywhere, $12.95 ppd. B. 
ae 420P, East 23rd 5t., NY 


106 PERSONAL 


BE ORDAINED minister. $5.00: 
коа Church, Rt, 2, Goodlettsville, TN 


CERTIFICATES, Documents (al (al 
kinds) Guaranteed! Authe.tic.. Ca 
25c: LTD Documents, Вох 3910D, New 
Hyde Park, NY 11040. 


"INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-Е. 
Miami, FL 33168. 


ADVANCED TITLES / DEGREES Minis- 
ters, Honorary Doctorates, other Eer- 
vices a.ailable. Omnidenominational. 
Free Details. Aquarian Church, 432-PS 
PCH. Hermosa, CA 90254. 


NEW Luxury Car Without Cost! Free 
Details, Codex-E, Box 6073, Toledo, | 
OH 43614. 


USED career courses, Save 805. 
Bertel Box 8095, Ft. Lauderdale, FL 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har.est 
P3, Jefferson 1 City, MO 65102. 


BECOME An Ordained M Minister, Free 
ministerial credentials legalize your 
right to the title 'Reverend.'" Write: 
Church of Gospel Ministry, 486-PS 
Skyhill Court, Chula Vista, CA 92010. 


RECORD Telephone Conversations 
Privately — Automatically, Leave Re- 
corder Unattended. Roberts, 2618- 
PS2, Elmwood Віта, Wausau, WI 


54401, 


‘A YEARS INCOME ING WIES 


mutt be satisfied 100%. Мо obligation. -Get a 

жик. Ju br мей 53555515] 
VIA AIRMAIL 

RAY, Bor. "T Bristol, CT 04010 
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REMEMBER | 
EVERYTHING 7 
You Want To `. 
INSTANTLY! | 


А Effortlessly... эй | 
easily call to mind memories, names, numbers, 


E 
e 
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z 
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| anything- with complete accuracy! 


Using ancient but long-forgotten principles = 
once again being proven in scientific circles the 


| world over-you can release knowledge, ideas 


and powers you never knew you possessed! 
Prove to yourself you already have a perfect 
memory -that all you need are simple instant 


| recall techniques. which we reveal in detail. 


NO DULL MEMORIZING. Write to: 
Life Dynamics Fellowship 


412 S.LyonSt.,Dept. BAK,Santa Ana, CA 92701 


107 HEA RING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale, 
i 61104, кеа. Lloyds-PSC, Rockford, 


TRY before you buy! Rhodes Hearing 
Aids, Dept 69-C. Brookport, IL 62910, _ 


^ FREE HEARING AID CATALOG— 
SAVE l^,—-by mail! Write “MONEY- 
SAVERS,” 9530PS-2 Langden, Sepulve- 
da, CA 91343. 


HEARING AIDS 


Q /; PRICE CATALOG FREE! 


SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 
{о HALF! No: salesmen. Sold b 


AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-2D, 9530 Langdon Ave., 

Sepulveda, Cal. 91343 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 


product 
information 


Popular 


science 
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201 Plastics Catalog 

Ain Plastics offers its 1979 catalog for all your plastic needs. 
sheets, rods, tubing, films, adhesives, tools, and more are 
described in this brochure. $1 


202 Insulation Fact Book 
Informative booklet of practical energy-saving tips for the 
homeowner is available from Aerolite SPE Corp. It reviews 
sources of heat loss and methods of stopping energy waste in 
summer and winter, Free 


203 Guide to Quality Roofing 

Twenty-page booklet highlights types of roofs, what's new in 
asphalt shingles, color selection, and information on roofing 
for new construction and reroofing. From Asphalt Roofing 
Manufacturers Association. 35g 


204 Roofing and Siding Brochure 

Thirty-six-page color booklet describes asphalt roofing shingles, 
vinyl sidings, gutters, soffit and fascia systems, and plastic 
shutters. It also illustrates how existing architectural styles can 
be updated. From Bird & Son. 50¢ 


205 Touring Canada 
Color brochure features 48 pages of detailed maps, and trips 
available within Canada. Free 


206 Auto Alarm 

Delta Products, Inc. introduces a 12-volt vehicle alarm. Color 
brochure describes the Sonic Sentry model 10451, which will 
protect any hard-surfaced enclosed area. Free 


207 104 Ways to Control Your Electric Bill 

Booklet from the electric industry gives 104 tips on how to 
conserve energy. Includes advice on heating, cooling, cooking, 
appliances, lighting, etc. From Edison Electric Institute. Free 


208 Automobile Maintenance 

Automotive Information Council's handbook for automotive 
maintenance gives 64 pages of tips for car care and safer 
driving. From General Electric. 25¢ 


209 Insulated Entry Systems 

Color brochure shows insulated steel entrance-door systems by 
Benchmark. They're easy to install and suitable for building or 
remodeling projects. Package includes metal or wood frames 
and ready-to-install door. From General Products Co., Inc. 50e 


210 Smoke and Fire Detector 

AC/battery Smoke and Fire Detector is powered by house 
current or rechargeable nicad battery that automatically takes 
over if power fails. Literature from Honeywell further describes 
testing and power charging. Free 


211 Minox 35-mm Camera 

Minox 35EL with automatic exposure control is the smallest 
and lightest full-frame 35-mm camera on the market. Pamphlet 
from Leitz describes features and accessories. Free 


212 Working Wonders with Macco Caulk 

Brochure provides 10 money- and fuel-saving ideas for caulking 
around the home. The selection chart guides the do-it-yourselfer 
to the correct type of caulk to use for various applications. 15g 


FILL IN COUPON AND MAIL TODAY 


form will save you time and postage. 


213 Energy-Saving Products 

Booklet from Macklanburg-Duncan shows how to find energy- 
wasting gaps around doors and windows and how to seal them 
with weatherproofing products. Saving energy reduces fuel 
bills—in summer and winter. 25¢ 


214 101 Reasons to Own a Chain Saw 

McCulloch's informative and illustrated booklet gives plans and 
diagrams for 101 projects using a chain saw. Also includes tips 
on firewood, cutting techniques, and chain-saw features. $1.50 


215 Guide to Black-Powder Accessories 

степи guide to accessories needed for muzzle-loading 
is offered by Michaels of Oregon, manufacturers of "Uncle 
Mike's" brand shooting accessories. Includes advice оп ammu- 
nition, priming, and cleaning operations. Free 


216 Removable-Window System 

Pamphlet from Quaker City Mfg. describes replacement take- 
out window system that combines weatherstripping and remov- 
able sash in a permanent, easily installed unit. Free 


217 Stanley's Home Projects 
Fourty-four-page book of nine do-it-yourself projects from 
Stanley Tools includes plans for butcher-block table, patio cook- 
ing center, and window greenhouse. Detailed drawings, photos, 
and material list are given. $1 


218 Power-Tools Catalog | 

Colorful 16-page brochure gives complete specifications and 
feature description on Stihl's line of chain saws and commer- 
cial and industrial products. Free 


219 Engine-Analyzer Manual 

Sun's “Consumer Products Diagnosis Manual" teaches how to 
tune an engine. lllustrated, easy-to-read, easy-to-follow book 
covers starting, charging, ignition, compression, fuel systems, 
problem diagnosis, and testing tips. $1.25 


220 Wood Finishing 

Sixteen-page illustrated booklet is a beginner's guide to wood 
finishing with instructions for easy, enjoyable wood finishing or 
refinishing. From United Gilsonite Labs. 25¢ 


221 Want to Cut Heat Bills? 
Color pamphlet describes full line of wood- and coal-burning 
stoves that can save you money while keeping you warm. From 
United States Stove Co. 25€ 


222 Weinbrenner's Outdoor Footwear 

Brochure shows 22 Wood N' Stream outdoor boots and shoes 
for hunting, fishing, camping, hiking. Both men's and women's 
styles included. Free 


223 Play Olympic Golf | 
Whispering Palms Golf & Country Club offers a new playing- 
range concept for you to sharpen your shotmaking. Free 


224 Auto Body Repair Manuai 

Twenty-page instructional booklet shows how to do minor body- 
repair work on cars. Step-by-step photographs and products list 
also included from Woodhill Permatex. 50£ 


Please send cash, check, or money order made out to Popular Science. 


No stamps or foreign currency. Allow approximately six weeks delivery. 
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THE REMARKABLE THING ABOUT THIS BIG SCREEN 
TELEVISION IS ITS GE VIR COLOR SYSTEM. 


In 1977 General Electric wonanEmmyfor happens an incredible sixty times a second. 
being the first to use the broadcaster's VIR The Widescreen 1000 is a super-size 
color signal in home television. This year, we TV with a picture three times as big as a 25" 
bring you a revolutionary new big picture tel- diagonal console. With all the advanced 
evision with the incredible VIR color system engineering found in GE sets. Including 
built into it. We call it Widescreen 1000. n electronic tuning and the- chairside 

Like every GE VIR set, computer-like convenience" of random access remote 
circuitry uses the broadcaster's VIR sig- control. 
nal on many programs to automatically | Call toll-free 800-447-4700 [in Ill. 
adjust flesh tones, background colors, | AZ} 800-322-4400) to find out where you 
blue skies and green grass. Giving | .| can see the Widescreen 1000 and other 
you vivid lifelike colors. And all of this |. vir | GE VIR color TV sets. 

VIR 


BROADCAST CONTROLLED COLOR e 


GE Command Performance 
VHS video cassette recorder optional 


This is GE Performance Television. abet Sold veneered wood 


GENERAL ® ELECTRIC 


сыйыр › Вей or абай 100's— - | 
you get a lot te like. ) 


^R 
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Warning: The Surgeon General Has Determined 
Kings: 17 mg''tar/'1.0 mgnicotine—| That Cigarette Smoking Is Dangerous to Your Health. 
100's: 18 mq" 'tar;' 1.1 mg nicotine av. per cigarette, ЕТС Report Мау 78 | 
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